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ADVERTISEMENT TO THE READER. 



The mean Eqtiinoctial time of the General Tables (Solar 
Cycle, Division B) requires a correction from first to last; 
the particolars of which are stated in the Advertisement 
prefixed to those Tables. 

A correction is wanted also for Table XIV of the Supple- 
mentary Tables ; that of the mean motion of the moon in 
longitude (ML) in the mean Julian year ; the amount of which 
is + 39" xk: i. e. qp 39" multipUed by tlie number of cen- 
turies before or after A.D. 1801. This correction is négative 
before A. D. 1801 ; positive after : i. e. it must be subtracted 
firom the mean longitude found by Table XIY before A. D. 
1801, and added to the mean longitude found from it, after 
A. D. 1801. 

A correction is also wanted for Table xvii ; that of the 
mean motion of the lunar Périgée (PL) in the mean Julian 
year; the amount of which is + 31" xk: i. e. 81" multipUed 
by the number of centuries before or after A. D. 1801. And 
this must be subtracted from the mean longitude found from 
Table xvii (PL) before A. D. 1801, and added to it after. 

A correction is also required for Table xx ; that of the 
mean longitude of the moon^s Ascending Node (NL) in the 
mean Julian year ; of + 68" x k, or + 63" multipUed by the 
number of centuries before or after A. D. 1801. This too 
must be mbtracted from NL (found from Table xx) before 
A. D. 1801, and added to it after. 

It is recommended also to substitute the foUowing formulœ 
for the Secular Correction, instead of those which are pro- 
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iv ADVERTISEMENT. 

posed page 221, 223, and 225 of the Introduction, respec- 
tivelj. 

i. Secular Correction of ML» + io"-536 03 k «3 

— O «013719 6 xjcS 

— o 000 064 644 2 X jt* 

In which k stands for the nnmber of centuries before or after 
A. D. 1801 : and before A. D. 1801, the second and third 
tenus must both be subtracted from the first; aud the 
remainder must be applied with a positive sign to the mean 
longitiide found firom Table xiv, oorrected as last directed. 
After A. D. 1801, the second will become positive, aud must 
be added to the first ; and the sum, (diminished hj the third 
term,) must be applied to the mean longitude found firom 
Table xiv (oorrected as before) with a positive sign. 

ii. Secular Correction of P L» Secular Correction of ML x — 3*810 37. 

The sign of this correction is négative both before and 
after A.D. 1801: i. e. it must be subtracted fi-om the mean 
longitude foimd fi-om Table xvii, whether before or after 
A. D. 1801. 

iii. Secular Correction of N L» Secular Correction of ML x + 0*644 48* 

The sign of this correction is positive both before aud 
after A. D. 1801 : i. e. it must be added to the mean longi- 
tude found fi-om Table xx, whether before or after A.D. 1801 . 

See Fasti Catholici, vol. iv. Appendix, ch. i. aud ii, aud 
ch.v. page 669, 670. 

The dates of the three full moons, (page 281, 284, 286 re- 
spectively,) when thèse corrections are taken into account, 
stand as follows : 

From midaight. From mldntght. 

B.C. h. m. R. h. m. 

731 March 19 31 41 49 Mean time. Ptolemy, March 19 ai 30 
730 March 8 33 56 41 — — March 900 

730 Septr. I 30 34 57 — — Septr. i 30 30 

Of thèse, the recorded date of the first is most to be de- 
pended on ; and, if that is given bj Ptolemy in apparent 
time, it differs only one minute from the calculated date: 
the équation of time being + 11 minutes, or nearly so. 
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INTRODUCTION TO THE TABLES. 



PART I. 

CHAPTER L 

On ^ras and Epochs. 



Section I. — Définition ofthe word .Mra. 

AN ^BA is a continuons reckoning of time in some one 
of its measures. It might be defined a continnous 
reckoning of time by years ; for there is no instance of an 
sera^ either in andent or modem times^ whicb was not^ or is 
not, actuaUy reckoned in years of some kind or other. Still 
there is no absolute necessity that this should be tbe case. 
A constant reckoning of time in days or weeks or months 
is as conceiYable as one in years; and sncb a reckoning 
would be an sera. Something of this kind is actually in 
existence at the présent day in the sexagésimal cycle of the 
Chinese^ of which we shall give an acconnt hereafter ; though 
it does not answer completely to the idea and définition of 
an sera. The longer measnres of time are more comprehen- 
sire than the shorter; and as the longest of ail the year is 
the most comprehensive of ail : and on that account it is to 
be preferred for the reckoning of seras. But the shorter the 
measnre in question, the better adapted it would be for ex- 
actness ; and in particular the shortest of ail, which is the 
^de of night and day : for there can be no question that, 
were such a thing as an uninterrupted notation of time in 
terms of the succession of day and night practicable, it would 
be the most accurate mode of reckoning it which could be 
adopted. 
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2 Introduction to the Tables. part i. 

Section II. — Etymon or dérivation of the word jEBA. 

With regard to the dérivation or etymology of this word 
Mkk, the English language has borrowed it from the Latin ; 
but it is agreed that^ in the sensé which has just been ex- 
plained^ it is not a classical term in the Latin language : it 
is not to be met with in its proper ehronological use and 
acceptation in any Latin writer of standard authority. 

The Latin grammarians dérive the word œra in their own 
language from jEs, a pièce of brass ; and generally from ms 
as a pièce of brass in the shape of money ^. Small pièces of 
brass coin appear to hâve been employed by the common 
people among the Romans^ to assist them in the ordinary 
processes of arithmetic; just as i/r^<^oi {calculi or pebbles) 
were among the Greeks. And hence, through a very natural 
metonymy, œra in the plural, (the sum totale or number of 
such pièces,) came to be substituted for any sum or num- 
ber whatsoever. And so far there is classical authority, 
(or authority only just inferior to classical,) for the use and 
meaning of the word even in Latin. 

But as to the next step^ (the most important of ail to this 
particular question of the origin of the word in its ehrono- 
logical sensé,) that of the dérivation of cera in the féminine 
gender, and in the singular number, from cera in the neuter 
and in the plural; it is liable to many objections. It is not 
easy on this hypothesis to account for either the gender or 
the number of the word. Besides which, œra as a sum total 
of any kind, and cera in the sensé of a continuons reckoning, 
which from its very nature can never be regarded as total 
and complète, are not analogous terms. The ideas repre- 
sented respectively by them are not sufficiently close to each 
other to be interchanged and substituted one for the other. 

Without however entering at any greater length at présent 
into the discussion of this question, (which we hope to hâve 
an opportunity of cônsidering in a more appropriate place 
elsewhere,) it is sufficient to déclare the opinion which we 
ourselves hâve seen reason to form conceming it : viz. That 

A Thus Isidore, Origines, t. cap. ^6. manum orbem descripsit. dicta autem 

p. 41 : Era (iEra) singulorum anno- ab eo quod omnis orbis es (««) reddere 

rum oonstituta est ab Ciesare Augusto, professus est reipablicK. 
quaodo primum censura exegit ac Ro- 
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CH. 1 . 8. 2. Définition of the word JBhra, 3 

the origin of this particular word^ and its application in its 
proper chronological sensé, are to be traeed ultimately to 
the influence of the languages of the north of Europe and 
of the Latin one on the other, as soon as they had been 
brought into mutual contact. Even in the most classical 
Latin authors, (Cœsar, Virgil, Lucan, Pliny the Elder, Sue- 
tonius, Tacitus, ail of them later than the beginning of the 
connection between the Romans and the nations of the 
north,) we meet with many words which must hâve passed 
into the Latin from those languages; assuming merely a 
form and a termination proper for the Latin : such as man- 
nus from man, hertha from earth, bardus from bard, soldu^ 
rius fit)m soldier, beccus from beak, glœsum from glass : and 
to mention no more at présent, even Gallus from Gaël. 
The word œra in Latin might be derived by the same me- 
thod, and after the same analogy, from the vemacular term 
in thèse languages, which dénotes the year, Nothing would 
be necessary for that purpose but to Latinize the form or 
termination. Our own word year, on this principle, would 
become yeara. And if there is good reason to believe (as we 
apprehend) that the first letter of this word year was ori- 
ginally little more than a breathing, or an affix (common to 
the languages of the north in gênerai), just as much as the 
MoMc digamma in the Greek, or the v in Latin * ; it might 
easily assume the form of Eara, or .dSra. 

* The Latin ver, no one can doubt, was originally the same as the Greek 
Çp : and it appears to us exceedinglj probable that the Greek ^p and the 
Latm ter, (each in the sensé of spring,) and the Anglo-Saxon year, were 
originally the same word ; the idea of which in the former was always re- 
stricted to its proper sensé of spring, but in the latter was modifîed so as 
to hâve the sensé of year, from the well understood fact and the gênerai 
belief among the nations of the north that annual time in particular was 
properly to be reckoned from spring: so that so many years were so many 
sprmgs, and vice versa, so many springs so many years j and spring and 
year in their appréhension (at first at least) were necessarily convertible 
terms. When they came to reckon annual time at last from the winter 
solstice, (as they did from the time of the proper correction of the primitive 
calendar among them,) they began also to use the word winter in this 
secondary sensé of years j and to reckon so many years as so many irin- 
ters. See our Fasti, vol. ii. i lo, Diss. ix. ch. iv. sect. xii. 

The word for year in ail thèse languages bears its own testimony to a 
common origin, and almost in a common form and shape at first : the old 

b2 
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Of the probability of this explanation we leave our readers 
to judge for themselves. We will further observe at présent 
only first That, if this is the true account of the origin of the 
word^ nothing could be more consistent with such an origin 
than its strict chronologicai sensé of a reckoning of time by 
years. Secondly That since it begins to appear in this par- 
ticular sensé first of ail in Spain, and in connection with the 
Mra Hispanica ^, the introduction of the word into use in 
its strict chronologicai acceptation is probably to be traced 
to Spain: and to judge firom the date of the council of 
Toledo^ to which it is found attached^ it must be older in 
Spain itself than A. D. 400 at least^. Thirdly That if it 
was actually derived from such a word as year, or any other 
resembling it in form and sound ; it was probably both pro- 
nounced and written at first not Mrx but Era^ with the 
Sound of the jjra in Greek^ or of the double ee in English. 
The proper pronunciation of €Bra in Latin must hâve been 
more like that of the Greek ai, (as in atpa,) than this of the 
double ee in English. It appears^ in fact^ from the oldest 
inscriptions extant in Spain in tenus of the JErh Hispanica ^^ 
that it must hâve been written at first Era, not jEra. Not- 
withstanding this however^ the most classical orthography of 
the word at présent we apprehend to be œra, not era; for 
which reason we hâve fixed upon ./Era, for the use of our 
Tables, in préférence to Era, and propose to adhère to it in- 
stead of the other, throughout. 

Section III. — OfEpochs, and their relation to JSras. 
An ErocH (epocha or iitox^) is first and properly an hesi- 
tation or atopping of some kind, a stopping-place, or punctum 
atans; and secondarily also a point of departure, a atarting 
point, or punctum aaliena, It appears to hâve been first used 
in a technical sensé by the astronomers of antiquity; to 

Saxon Ger, or Jar; the Ânglo- Saxon Gear, or Ger; the English Year; 
the Gothic Jer; the German JiaAr, Jar, Jaar; the Swedish A'r; the Danish 
Aar: the Irish or Erse Ar; and the like. And if it could assume the 
form of ar or aar, instead of jahr, jar, or jaar, so might it that of ear, or 
er, instead of year or yer, See the Sprachvergleichendes Wôrterbuch der 
deutschen Sprache von Dr. J. H. Kaltschmidt, Leipzig, 1839. 

b Scaliger, De Emendatione, Lib. y. c Ibid. p. 446 B. 

445-450. d Ibid. 446 C-447 A. 
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designate the loci, places or positions^ of the heavenly bodies 
at particalar times, Jrom which they had occasion to calcu- 
late forwards^ or up to which to calculate backwards. And 
from the astronomers^ in the course of time^ it passed to the 
chronologers. 

In the common chronological use of this term it is often 
oonfounded with ara ; and yet it ought to be distinguished 
firom it An tera is a contimwus reckoning of time in gêne- 
rai: an qpoch is ûiepùirU firom which this reckoning sets ont. 
Every such reckoning must hâve some beginning ; and what- 
sœver that is^ it is the qpoch of the œra : the punctum atanèy 
while the reckoning as yet is stationary^ i. e. has not yet 
begun to be summed up or computed ; the punctum saliens 
as soon as it begins to be calculated : the point firom which 
it sets out^ and to which it must be referred ever after con- 
tinuaUy. 

And in this relation to its proper sera the epoch is always 
some fact or other; a chronological epoch some historical 
fact; an astronomical one some physical fact: and com- 
monly too some fact of sufBicient importance in itself^ and 
sufficiently discriminated from other facts of like kind before 
or after it^ to designate it as the beginning of a continuons 
reckoning of time always referrible to itself . Thus the fact 
of the foundation of the city of Bome served as the epoch of 
the Mm Bomana or Urbis Conditse, a continuons reckoning 
ever after of annual time in terms of the âge of the city of 
Rome : that of the first Olympiade or of the first actual re- 
gistration of an Olympiade among the Greeks served as the 
epoch of the JEûm Olympica : the accession of Nabonassar to 
the throne at Babylon fumished the epoch of the jSra of 
Nabonassar there : and that of Yezdejerd to the throne of 
Persia laid the foundation of the jSlra Persica in that coun- 
try: and so in a variety of other cases of seras^ which might 
be enumerated if necessary. 

The importance of an event in itself however is no indis- 
pensable condition of an epoch. Nothing is necessary but 
the actual connection of an actual reckoning of time with that 
particular event ever after. Or else were the comparative 
magnitude of those events which must serve for epochs^ or 
the intrinsic importance of each in itself^ to be taken into 
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accoimt^ before «nj one could be selected and designated for 
its proper use and purpose ; every one must admit that at pré- 
sent^ and among Christian cbronologers at least, tbere ought 
to be no recognised epoch of time in any of its measures^ 
but one of thèse two, The fact of Création^ or The faist of 
Rédemption ; one of them the foundation of the jEra Mun- 
dana, the other that of the -dBra Vtdgaris. For what events 
has human history^ or time itself in constant connection 
with human history^ to supply^ which^ in point of magnitude 
and importance, could deserre to be compared with either of 
thèse? 

Section IV.— 0» the anomaUms character ofthe Mra 

Vulgaris. 
And this leads us to observe that, although the natural 
reckoning of ail œras without exception, from their proper 
epochs, is forwards, because the succession of time itself 
from any assumed point of departure whatsoever is forwards 
also ; stiU it is not indispensable to an sera that it should be 
reckoned forwards, (at least in terms,) perpetually. Excep- 
tions hâve been taken to the anomalous character of the ^ra 
Vulgaris; which is divided into the reckoning of Before 
Christ^ and the reckoning of After Christ, though the reck- 
oning itself is the same. Consequently it is rétrograde one 
way, and progressive the other. Ând complaints hâve been 
made of the inconvenience or inconsistency of reckoning one 
and the same sera in two such différent ways. But there 
woidd hâve been much better groimd for complaint, had 
none of the great Christian facts, (the Nativity, the Passion, 
the Résurrection, or the Ascension,) in the estimation and 
judgment of Christian chronologers, appeared to be of so 
much interest and so much importance in itself, as to deserve 
to be made the epoch of a proper, continuons reckoning of time 
before and after itself; in which case the reckoning must be 
subject to the division and distinction in question. The style 
of Before Christ, as referred to any one of thèse events, must 
be différent from the style of After Christ. And as to the 
alleged inconvenience of this différence of style, in point of 
fact, and with so many tables always at hand in which both 
styles are givcn correctly, it amounts to little or nothing: 
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and those who find fault with the vulgar reckoning on this 
account^ and yet discover nothing to object to the mucli 
more perplexing and inconvénient System of the reckoning 
of annual time by the classical sera of the Olympiads^ or even 
of the Urbs Condita^ to say the least^ are not consistent. 

And as to the charge of anomaly in the course and suc- 
cession of the same reckoning^ as if proceeding backwards 
for one half of the reckoning and forwards for the other ; in 
reality the vidgar reckoning proceeds in one direction ail 
along^ and as much so in the style of Before Christ, as in 
that of After Christ. The only différence is that, while the 
actual course of the sera is proceeding in the same direction 
perpetually^ the nominal direction^ that is^ the style of the 
sera, goes backwards for half the succession, and forwards for 
the other. But it does so in the former instance in connec- 
tion with past time, and in the latter in connection with 
présent or future time; and that is a distinction which is 
founded in the reason of things, and is defensible in the 
prindple. Présent or future time can be reckoned only 
in one way or order, and that is the order in which it is 
generated, or destined to be generated and come into exist- 
ence : and the vulgar aéra in the style of After Christ is 
agreeable to that rule. But past time is not of necessity to 
be reckoned in one way only ; that viz. in which it was gene- 
rated and came into existence. It is of the nature of finite 
and complète in itself : and time already finished and con- 
cluded may be reckoned in any way we please. Nothing 
is necessary for that purpose, but some definite and well- 
understood boundary or point of séparation between that 
part of duration which is thus considered to be complète and 
finite, and that which still remains to be generated and com- 
pleted. This point is supplied by the epoch of the Nativity : 
to which it is just as allowable to refer the whole course and 
succession of duration from a certain beginning, like that of 
the Mosaic création, before it, as the entire course and suc- 
cession of the same kind up to a certain termination, like 
that of the end of the world, after it. 
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CHAPTER IL 



Ofthe JËras included in the Fasii Catholici, and ofthe 
Mras omitted in them. 



SECTION I. 
The i^ras which will be found to be included in onr 
Fasti Gatholid^ or General Tables of time, are those which 
either necessarily màke a part of our own System of pure 
and mixed chronology^ or are most indispensable to history 
and to chronology in gênerai. Thèse are the mbla mundana^ 

the MKA. VULGAEIS^ thc ^RA CYCLICA^ thc ^BA OF NABONASSAB^ 
the MRA, SELEUCIDABUM^ thc ^BA OF INDICTION^ thC ^BA OF 
HEJ^BA^ the MKJL FEBSICA^ thc ^RA OElALiEA, aud thc .XRA 

siNicA or siNENsis. Of cach of these^ as component parts 
of our Tables^ we shall give some account by and by. 

There are others however, besides thèse, though not so 
generally useM as thèse, which it might hâve been dé- 
sirable to include in a synopsis, (like that of our Fasti,) of 
almost ail the actual fonns of the reckoning of mundane 
time by seras, which haye ever existed; could that hâve been 
accomplished without such an addition to the bulk and com- 
plexity of our Tables, as must haye interfered with their 
conyenience and usefulness. Yet some account of thèse too 
may be expected from us ; and may serve to a certain extent 
to supply their actual omission in our Tables. 

Section II. — The Julian Period. 

It is scarcely proper to give the name of an œra to the 
Julian Period of Scaliger ; as it does not profess to bear date 
from any known historical or physical fact : and to call it 
the JEts, Juliana would confound it with the Julian œra, 
properly so denominated, which bears date, or must be sup- 
posed to hâve borne date, from the correction of the calendar 
by Julius Cœsar. 

This Julian Period is the product of three numbers; that 
of 15, the measure of the Cycle of Indiction, that of 19, the 
measure of the Metonic Cycle, and that of 28, the measure 
of the Solar Cycle : ail together making up the sum of 7980 ; 
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which is conaequently the measure of the Julian Period in 
years. It was proposed by Scaliger^ as one which was com- 
pétent to take in the entire succession of annnal time^ with 
which human history could be supposed on any rational 
groonds of belief to hâve been connected perpetually from 
the first : in which also no two years, from the beginning to 
the end of the period^ could exhibit the same characters^ 
derived firom the three cycles of which it was composed ; and 
th^refore could possibly be confounded together. And the 
proposition bas been received with so much approbation on 
the part of the leamed^ that some of the most eminent among 
them hâve not hesitated to say Scaliger's well-eamed réputa- 
tion^ (especially as a chronologer^) rests at présent more on 
his Julian Period than on any thing else. 

We hâve not considered it advisable to give this period a 
place in our Tables ; not from any disposition to detract from 
its merits^ or to call in question the opinions and judgments 
of others conceming it^ but because with a true JEi^ Mun- 
dana it is not wanted any longer. It is superfluous even for 
the purpose for which Scaliger proposed it. It is sufficient 
to adyertise our readers that the first year of this period^ 
which could possibly hâve entered our Tables either on 
Jan. 1^ or on any other day^ along with Â. M. 1 and B. C. 
4004^ must hâve been the 7I0th : and the first^ which could 
hâve been found entering them on the same day A. M. 4005 
A. D. 1, must hâve been the 4714th. Whosoever is aware of 
thèse two facts can never be at a loss to reduce any year of 
the Tables^ in the -ffira Mundana or in the -ffira Vulgaris, to 
the corresponding year of the Julian Period; or any one of 
the Julian Period to the corresponding one in the uEra 
Mundana or in the ^ra Yulgaris. 

It should be observed however, in order to prevent any 
misapprehension of the use and application which may be 
made of this period^ from the mention of the three cycles of 
which it is composed ; that it neither is^ nor ever could hâve 
been, any thing but a constant measure of annual time in 
the sensé of Julian, according to a positive rvle, of which 
thèse cycles are only indications or tests and criteria. There 
is none of thebe cycles, except that of indiction, which could 
ever bave been perpetually applicable to the same proper use 
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and purpose^ or can be so atill. The lunar cycle which 
entera the period is not compétent to serve as the measnre 
of true lunar time in any sensé for more than 304 years at 
the utmost: and as to the cycle of 28 years^ it might be 
perpetually applicable as the measure of hebdomadal time 
in terms of annual^ if the Julian year itself were perpetually 
applicable as the measure of annual time in particular^ but 
not otherwise: on which point we shall hâve more to say 
hereafterc. 

Section III. — The Mra Sabbatica. 

The -^ra Sabbatica is a continuons reckoning of annual 
time by cycles of seven years; and properly speaking of 
annual time in the sensé of the lunar year, as it entered 
perpetually into the civil calendar of the Jews, either firom 
the date of the Eisodus or from some other not long after it. 
Ând in this sensé the ^ra Sabbatica was a cycle of seven 
years, reckoned from the first of the seventh month in that 
calendar to the first of the seventh month perpetually ; the 
seventh or last year of each being Sabbatic, that is, devoted 
to rest or cessation from the tillage of the ground, and from 
ail the usual opérations of agriculture. 

We hâve omitted this sera also in our présent Tables, first 
because it properly makes part of the chronology of the Old 
Testament ; i. e. of the other instrumenta and subsidia which 
are necessary for the chronological arrangement of the Old 
Testament: secondly and chiefly because, in fact, we hâve 
already laid it before the world, along with the calendar by 
which it was regulated from B.C. 1511 downwards, in our 
Frolegomena ad Harmoniam Evangelicam^ We do not 
hesitate to afi^rm that the truth of the Sabbatic cycle, th^e 
exhibited, may be implicitly depended upon. It is the cycle 
of the Old Testament; and the cycle of the first book of 
Maccabees ; and the cycle of Josephus ; as we are able to 
prove : and down to the date of the destruction of Jérusa- 
lem, (Â. D. 70,) at least, it was the only recognised and 
traditionary cycle of the rabbis themselves: though subse- 
quently to that event, (for reasons nevertheless which may 
be assigned,) they made a change in the order of the years 

« See our Fasti Catholici, vol. i. 439 sqq. Diss. tl ch. iii. 
f Ozonii, e T]rpographeo Academico^ mdcccxl. 
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of the cycle, by yirtue of which the rabbinical cycle at pré- 
sent differs by one year from thîs. The Samaritan cycle too 
is a différent thing from this. Notwithstanding thèse dis- 
crepancies^ we repeat onr assertion that the true Sabbatic 
cycle and Sabbatic sera of Scripture is the cycle of onr Pro- 
legomena: which we deduce indeed from the seventh year 
after the Eisodns^ B. G. 1514, but which, if any one thinks 
proper, may also be deduced from the 14th year after the 
Eisodus, B. C. 1507 : though from one or other of thèse 
years, to be the true succession which it professes to be, it 
must be deduced. 

Section IV. — The j^a Philippin JEra of Alexander, 
JBra Bicomis. 

This œra is only a particular modification of the sera of 
Nabonassar; of which some account will be given in the 
next chapter. It takes up the 424th year of the latter sera, 
and carries on the same kind of annual reckoning (i. e. the 
equable or cyclical) as that, without any différence from it, 
except in the style of the sera, and in the sum of annual 
time so generated in this sera, compared with the same thing 
in the other, up to the same point of time. 

The first year of the sera of Philip = the 425th of the sera 
of Nabonassar ; the common epoch of both, when they began 
to proceed in conjunction, being Thoth 1 Nab. 425=Nov. 11 
B. C. 324 at 18 hours from midnight, according to the pri- 
mitive rule of the noctidiumal cycle, Nov. 12 the same year 
at midnight, according to the Julian. The historical matter 
of fact which served as the foundation of the sera was the 
succession of Philip Âridseus, (half-brother of Alexander the 
Great,) to Alexander ; the date of whose death, (as we hope 
in due time to demonstrate by means of the Macedonian 
calendar itself,) was June 13th, B. C. 323, and, in the style 
of the sera of Nabonassar, Pharmuthi 4, Nab. 425. The 
current year of this sera, (i. e. Nab. 425,) would not expire 
till Nov. 11 B.C. 323. Ând as the reckoning of a new sera, 
concurrently with this of Nabonassar, could not begin nor 
proceed from the middle of the current year, it was set back 
to the beginning of this year, dated as above, Thoth 1 Nab. 
425, Nov. 11 at 18 hours, or Nov. 12 at midnight, B. C. 
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324. Not that this was actually done at the time^ which is 
more than we hâve any authority to say ; only that it was as 
good as done^ and must be supposed to hâve been yirtually 
done, to account for the reckoning of the œra itself ever 
after. It is an œra of fréquent use among the astronomers 
(the Greek^ as well as the Arabian) and the historians or chro- 
nologers of the East. The name (which is also given it) of the 
^ra of Âlexander^ (though given likewise to a différent one 
from this^) if referred to the death of Alexander^ would be 
just as applicable to it as that of the ^ra of Philip. 

Section V. — The jEra Gracorum : JEra RunuBa, properly 
90 called. 

This œra is a continuons reckoning in Julian years^ bear- 
ing date one year later than the ^ra Seleucidarum which is 
încorporated in our Tables ; though on the same day of the 
month^ as assumed by us^ October 1 B. G. 311. It is easy 
therefore to accommodate the scheme of the ^ra Seleuci- 
darum, such as we exhibit, to that of this œra, merely by 
lowering every year in the former one number. As an œra 
of actual occurrence, this œra is well attested both by an- 
cient coins and inscriptions, and chronica of varions kinds, 
and also by the usage and style of modem oriental writers. 
But it seems to hâve been brought into existence at first 
under peculiar drcumstances, which we hope to hâve an op- 
portunity of explaining on a future occasion. 

Section VI. — Tlie JEra Juliana. 

A continuons reckoning of annual time in strictly Julian 
years, or years which may be supposed to be such, from the 
date of the correction of the Boman calendar by the Dictator 
Julius Cœsar; one instance at least of the use of which ap- 
pears in a writer of classical authority on subjects of chrono- 
logy, viz. Censorinus, De Die Natali, xxi. 

This œra consequently must be considered to bear date 
from the kalendœ Januariœ, or first of January in the proper 
Boman style, perpetually. And though it is generally taken 
for granted by modem chronologers, that the kalends of Ja- 
nuary from the date of the correction downwards, (with only 
a slight and accidentai interruption, soon discovered and 
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aoon corrected^) were always the same as the first of Janu- 
9xy; this is and always has been a great misapprehension of 
the real state of the case. The Roman calendar was cor- 
rected by Gaesar in B. C. 46 ; and the first kalendse Janu- 
arise^ or those of the first Julian year^ were attached to De- 
cember 30 B. C. 46, not to January 1 B. C. 45. To déter- 
mine on what day they fell for 270 years after successively 
requires a long and minute and laborioas investigation. 
Suffice it to say that, though the kalends of January did 
often coincide with Jan. 1 in the intermediate period of 
time, they never did so permanently before A. D. 225 ; the 
270th year in the JEra Juliana itself. From that time for- 
ward, as long as the Roman style of the calendar itself con- 
tinued in actual use, there never was any différence between 
the kalends of January in the Roman style, and January 1 
in the common Julian one of chronology : but imtil then 
that was by no means the case. 

Section VII. — Tlie JEra Hispanica, 
A continuons reckoning of annual time in Julian years 
also ; the epoch of which is commonly assumed as January 1 
B. C. 38; though doubts hâve been raised on this point, as 
if the date of the sera were more properly one year earlîer, 
B. C. 39. Chronologers however in gênerai hâve long been 
agreed that, if you subtract 38 from a current date in terms 
of this sera, it will give you the corresponding date in the 
sera vulgaris : so that the reckoning of this sera de facto^ if 
not the style, must be considered to proceed from B. C. 38. 
There is no date of the sera indeed extant, which goes back 
beyond A. D. 1. The earliest known to Scaliger was the 
date of the coimcil of Toledo; in terms of this sera, the 
438th: from which 38 being subtracted, according to the 
rule, it leaves A. D. 400, the known date of this council in 
terms of the sera vulgaris. The name of this sera implies 
that it must hâve been most characteristic of Spain: from 
which fact too it would be an obvions inference that, in ail 
probability, it took its rise in Spain. It is the more in- 
teresting on another account, viz. that, as we hâve already 
had occasion to observe, this sera and the chronological sensé 
and meaning of the word sera itself very probably came into 
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existence together. But the origin of the aéra is still an 
obscure and uncertain point: and we may posaibly find a 
more convenient time and place for inquiring into it here- 
after. 

Section VIII. — The jEra Auguata or Augustana; 
jEra Actiaca, 
This too is a continuons reckoning of annual time^ in the 
form of the equable year, that is, the year of 366 days and 
nights perpetually ; not in that of the Julian. It is dated 
from the réduction of Egypt by Augustus, (at that time 
indeed only Csesar OctavianusJ B. C. 30 : and from the first 
day of the first Egyptian month, (Thoth,) in that year, 
August 80 at 18 hours^ or August 31 at midnight. It 
takes up the 294th of the sera of Philip, and the 71-8th of 
the œra of Nabonassar. AU three met together on the Ist 
of Thoth, Aug. 30 at 18 hours or Aug. 31 at midnight, 
B. C. 30 : and ail three proceeded together pari pmm ever 
after*. 

Section IX. — TTie JEra of Diocletian ; -dBra of Martyrs. 

A continuons reckoning of annual time in Juhan years, 
but in the proper style of the Julian calendar of Egypt, 
which was anciently called the Alexandrine, and is repre- 
sented at présent by the Coptics. The first day of this œra 
was consequently the first of the Alexandrine Thoth, A. D. 
284, which coincided with Aug. 29 : and as it happened that 
the élévation of Diocletian to the purple took place only a 
few days later, i. e. Sept. 17 the same year; this seems to 
hâve been the reason why the œra itself came to acquire the 
name of the œra of Diocletian. It is known also by the 
name of the ^ra of Martyrs ; because the great persécution 
in the reign of Diocletian fell ont only 19 years later than 
the beginning of the œra : i. e. A. D. 303. 

But, in our opinion, neither of thèse dénominations could 
hâve been given to this œra at first. It came into being 

* There was a Julian form of this œra also, of the origin of which we 
hâve given an account in our Fasti Catholici, vol. iv. p. 475. Diss. jôx. 
ch. i. sect. iv. 

g See our Fasti Catholid, toL iv. 461. sqq. Diss. xiz. 
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long before the latter of thèse facts had yet happened ; and 
long enough before the other too^ to hâve been entirely 
independent of any référence even to that; at least from 
the first. Nor is either of them compétent to explain the 
connection of this sera with Christian or ecclesiastical chro- 
nology in particular, which is something peculiar to it. This 
connection is ultimately resolvable into a matter of fact, 
which has been hitherto overlooked^ if not altogether un- 
known ; viz. that Aug. 29 A. D. 284 was the date of the first 
introduction into the Alexandrine church of the Metonic cycle 
for the régulation of the proper ecclesiastical calendar ; and 
consequently the first introduction of the proper Alexandrine 
paschal rule. Its connection with the rule for the observance 
of Easter was necessary, and must hâve been contemplated 
from the first. Its connection with the accession of Diocle- 
tian^ or with the persécution of the church in his reign^ 
could not hâve been foreseen^ nor therefore hâve been in- 
tended at first. It must hâve been accidentai. 

Section X. — The Mra of Maherat. 

This sera is peculiar to Abyssinia. It is a continuons 
reckoning of annual time, first in the equable calendar of 
that country^ afterwards^ and at présent^ in the Julian. The 
meaning of the name which has been given it is The iEra 
" of Grace^^ : and (as the dénomination itself is almost suffi- 
cient to prove) it tums ont on inquiry that it borrowed this 
peculiar désignation from a matter of fact^ (which it was also 
intended to commemorate^) the most likely of ail to give 
occasion to such an appellation : viz. the conversion of the 
Abyssinians to Christianity^ and the ordination of the Evan- 
gelist of that country^ Frumentius^ by Athanasius to be their 
first Fatriarch or Abunah. 

It is demonstrable that the true date of this aéra is 
A. D. 340: though the Abyssinians themselves reckoned it 
currently^ in times past^ as if from A. D. 348 ; and at this 
very time, according to Bruce, they reckon it as if from 
A. D. 1348 : the reason being that, when the first thousand 
years from the epoch had been accumulated, (which would 
be the case in A. D. 1348,) they were cast oflT, and a new 
reckoning of another thousand was begun from the point 
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where they ended. The Abyssinian calendar at présent is 
Julian; and has been so ever since A. D. 1436: and the 
years of the œra^ we apprehend, are reckoned from the first 
of Masearam^ (the first month in their calendar,) the Julian 
date of whieh is August 29 perpetually. 

Section XI. — The ^ra Haicana ; Mra Armenorumy 
or Armeniaca. 

This aéra is peculiar to Armenia ; and takes its name from 
Haïe or Haïk, the supposed founder of the nation and king- 
dom of the Armenians. It is a continuons reckoning of 
annual time in Jnlian years, the epoch of which is commonly 
assumed as July 9 A.D. 552, the date of the council of Tiben 
in Armenia; at which the Armenian church confirmed the 
condemnation of the coimcil of Chalcedon, which they had 
once before pronounced ; (yiz. A. D. 536, at the council of 
Thevis ;) and so consummated their schism, as it is called, or 
séparation from the rest of the church. This day is further 
characterised as the feria 3», or Tuesday ; as July 9 A. D. 
552 actually was. 

No correction however or modification of the Armenian 
calendar itself, so far as we know, bears date from this day 
July 9, or in this year, A. D. 552. The equable calendar, 
(stiU current among the Armenians as late as A. D. 1710,) 
could be attached to no fixed date : and as to their proper 
Julian calendar, which is also their ecclesiastical calendar, 
and régulâtes the festivals and observances of their church, it 
is attached to August 11 in the common years, and to Au- 
gust 12 in the leap-yèars of its proper cycle*'. 

It is generally laid down as a rule that, if you add 551 to 
the current year of this Mrs, Haicana, you will get the cor- 
responding year of the -ffiraVulgaris; and conversely, if you 
subtract 551 from a given year of the JEra Vulgaris, after 
A. D. 552, you will obtain the correspondiug year of this 
Armenian sera. 

There is also in use among the Armenians (if not in their 
own country yet in certain parts of the east where they hâve 
settled, and where they carry on the business of traders and 
merchants) an sera attributed to one Azarias, and connected 

^ See our Fasti Catholici, vol. i. 679. Diss. Tiii. App. ch. L sect. iii. art. iv. 
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with a correction or reform of the calendar also^ the date of 
which seems to hâve been only two or three years later than 
that of tlieGelaIsBan correction among thePersians^ A . D. 1079; 
and the idea of which appears to hâve been suggested to its 
anthor, whosoever he was, by this Fersian correction itself. 
It proceeds in the period of 582 years ; and^ when one of 
thèse has been accumulated^ it is cast oïï, and another is 
begun. At présent the reckoning of the œra is in the 
second period of this description. But there is no necessity 
at this stage of our work to enter on any further or more 
complète accoimt of such particulars as thèse; which are 
more properly to be reserved for the explanation of their 
respective calendars. 

Section XII. — The Mra Olympica^ and the JEra Bomana 
or Urb%8 Conditœ. 

Thèse seras too will not be found incorporated in our pré- 
sent Tables ; and yet they would seem to be much too im- 
portant^ and much too indispensable to classical chronology 
both Grecian and Boman^ to hâve been omîtted. But the 
truth is that we hâve purposely reserved them for Tables of 
their own ; one of which is intended to accompany the Hel- 
lenic and the other the Boman calendar: if we are permitted 
to treat of each of thèse in its turn^ and to give each of them 
in extenso to the world. 

Our readers may possibly be surprised to leam that the 
lEtdL Olympica was a strictly Julian œra^ i. e. a continuons 
reckoning of annual time by Julian cycles of leap-years; 
that the Olympic cycle itself was this cycle of leap-year ; and 
the Olympic /m<e themselves were the six last days^ or six 
epagomense^ of the Julian leap-year. The date of the œra 
goes back as far as the institution of the Olympic games by 
Pelops, JEra Cyc. 2747, A. M. 2745, B. C. 1260 : its histori- 
cal date, that of the Olympiad of Corœbus, A. M. 3229 B. C. 
776, was in reality that of the 122d Olympiad from the 
epoch. 

It was attached by Felops to a fixed Julian term, June 25, 
which in the year of the institution coincided with the first 
of the cyclical Epagomenœ; and the six Olympic feriœ were 
the six days from June 25 inclusive to June 80 inclusive. 
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i. e. from the first of the cyclical Epagomenœ to the first of 
the cyclical Thoth in the y ear of the institution^ both inclusive. 
And thèse Julian terms, (which were so constituted by Pelops, 
and by the rule of the observance^ at first,) continued to be 
the stated dates of the Olympic ferise fix)m the time of Pelops 
to that of Selon. When the limar correction of Solon was 
introduced into use, viz. B. C. 592, this fixed term of June 25 
was found to be coinciding with the llth of the Attic lunar 
month Skirrhophorion, and of the Elean lunar month Far* 
thenius. And, as that correction had been adopted by the 
Eleans firom the first, the six Olympic feriae were attached to 
the six lunar tenus from the llth to the 16th of the lunar 
month, which were thus coinciding at the time with the same 
solar and Julian tenus as at first ; viz. Jime 25 to June 30. 
And, by virtue of this original appointment of the Eleans, 
they remained ever afker attached to thèse same six lunar 
dates, (as the leamed hâve always been aware, though the 
reason why they were so has never yet been explained by 
any one,) sometimes in the Elean month Parthenius, (answer- 
ing to the Attic Skirrhophorion,) sometimes in the month 
Apollonius, (corresponding to Hecatombaeon,) and, before the 
introduction of the Metonic correction, sometimes even in a 
third Elean month, the name of which at présent is unknown, 
(though it may possibly still come to light,) and of which we 
can predicate no more with confidence, than that it answered 
to the Attic Metageitnion. 

With regard to the j^ra Eomana, or Urbis Conditœ, as its 
name implies, it ought strictly to bear date from the anni- 
versary of the foundation, the Boman Palilia or PariUa, 
April 20 in the Boman style before the correction of Csesar, 
April 21 after it : \fnd in the Fasti Consulares, Triumphales, 
et Censorii, (a large part of which is still extant,) the years of 
the city are reckono^ from this epoch perpetually. Li the 
Varronian reckoning of the sera, and in the commonly re- 
ceived one, they are supposed to bear date from the Ealends 
of January, or at least from the Consular Ingress, or b^in- 
ning of the officiai year : which is not known ever to hâve 
coincided with the Palilia, yet is known to hâve anticipated 
upon it sometimes as much as four months, and seldom less 
than one month. 
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As to the foundation itself^ there are three principal dates 
of that event. The Yarronian^ B. C. 769, ex Palilibus : the 
Capitoline^ B. C. 752, ex Falilibas : and the Polybian^ B. C. 
750, ex Palilibus; ail which we trust will be seen hereafker 
to be incorporated in our Tables. But the true date among 
thèse tums ont to be the Polybian ; and Âpril 20 B«oman 
that year, (U. C. 1 of the true Urban notation, U. C. 3 of the 
Capitoline, U.C. 4 of the Varronian,) the traditionary date of 
the foundation, tums out to hâve been the Julian Âpril 24, 
B.C. 750. 

Section XIH. — General observations on the uEras of 
aniiquity. 

JEtbb, it might hâve been conjectured a priori, would be 
found connected in repeated instances with reforms or cor- 
rections of the calendar ; especiaUy with those of the Primi- 
tiye Calendar. Yet there is no clear and unquestionable 
proof to be met with of any such connection, before the time 
of Yezdejerd among the Persians, A. D. 682, or that of the 
Sultan GelAlodîn, A. D. 1079, unless it be in the case of the 
Japanese correction, of the date of B.C. 660, or in that of the 
Siamese, B.C. 545. The Egyptians had a Phœnix period, 
older than the Sothiacal; and a Sothiacal period older than 
their Apis cycle; and an Apis cycle of great antiquity also: 
yet whether they had a Phœnix, a Sothiacal, or an Apis 
8Bra respectively, we do not know for certain; though we 
may consider it probable that they had. What was more to 
be expected beforehand, than that the Julian correction at 
Rome should hâve given rise to a Julian œra there in par- 
ticnlar? Yet Gensorinus is the only Roman writer, in whom 
an allusion to it occurs; and in him too only twice^, and in 
such a manner as plainly implies that nothing of the kind 
was recognised or used at Rome, by authority at least. JEiss 
are by fiir the most numerous among the Hindus, and other 
nations in that part of the world. And yet it is difficult to 
connect their peculiar modes of the reckoning of annual time 
in such instances, in their origin and first conception, with 
corrections of the calendar also ; though some there are, and 
of great antiquity among them, which appear to hâve been so 
connected from the first. 



1 De Dîe Natali, zzi. ; cf. xx. 
C2 
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The modifications and changes^ introduced at diffèrent 
times into the Primitive Calendar itself^ necessarily entailed 
in some instances the reckoning of ft^nTmal time ever after in 
fixed and determinate periods of a certain kind; and so fiir 
may be said to hâve given rise to seras. The nundinal cor- 
rection of ancient Italy was connected with a period of 110 
equable years ; which we hâve seen every reason to conclude 
was the same as the Etruscan sœculum. The Greeks had an 
octaëteric œra, dated from varions epochs^ yet reckoned in 
. each instance by the same kind of mie ; and many centuries 
older than the lunar correction of Solon. They had also a 
59 years' cycle of great antiquity; the reckoning or r^istra- 
tion of which appears to hâve been accnrately kept down to 
a very late date. The nations of the north of Europe had a 
30 years' period, which constituted their sœculum ; and was 
carefuUy and exactly reckoned also. The nations of Spanish 
America had one period of 52 years, and another of 104, and 
a third of 312; ail connected with the correction of the Pri« 
mitive Calendar among them at first, and ail accurately reck- 
oned ever after ^. 

Besides thèse, there was one form of the correction of the 
Primitive Calendar, the most generally adopted of ail, to 
which we hâve seen reason to give the name of the Cyclico- 
Julian, because of its combining the characteristic properties 
both of the equable and of the Julian year ^, It was of the 
essence of this correction to entail the necessity of keeping a 
strict and exact reckoning of annual time ever after, in pe- 
riods of 120 Julian years. Nor can there be any doubt that 
such a reckoning in repeated instances was kept accord- 
ingly. The history of thèse corrections is démonstrative of 
that fact. And yet by what means this was effected; what 
helps or contrivances were made use of for the purpose; by 
what kind of management and superintendance the calendar 
was constantly so administered, as to be always in appear- 
ance cyclical, and yet in reality Julian j who had the charge 
of it ; or how it came to pass that distinct and independent 
communities, acting each for themselves and without any 
understanding with the rest, should yet hâve agreed to r^u- 
late their proper calendars on the same prindple, and to 

l( See our Fasti Catholici^ Diss. vii. vol. i. 542 sqq. 
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apply the same corrections to them, and at the same time^ as 
often as they were required : thèse are very curions ques- 
tions^ but withal very diflScult to answer. And yet the fact 
of such coincidences^ both in the principle and in the détails 
of the administration of the calendar^ is not to be called in 
question. It is ascertained by a species of évidence of the 
most unexceptionable kind. 

If chance then did not produce such coincidences^ design 
must hâve donc so : and if they were the eiSect of design 
then the ancients were adéquate to the practical solution 
even of a problem like this^ of recondling the characteristic 
properties of the cyclical and the Julian reckoning of annual 
time one to the other: which at first sight looks like an in- 
consistency. They knew how to regulate the calendar both 
on the equable and on the Julian principle^ in conjunction ; 
and they not only knew how to do that^ but they actually 
did it^ on a very gênerai scale and in repeated instances. 
Whatsoever errors might creep into their reckoning of time 
in other respects^ it does not appear that they were ever 
mistaken in the Julian periods of their respective calendars^ 
or ever either forestalled or postponed the proper correction 
aocording to the proper rule^ except as the conséquence of 
some inévitable necessity ab extra; like that for example 
which affected the Persian calendar^ (viz. the dissolution of the 
first Persian empire^) and led to the interruption of the 
Gjemschid rule of administration for 600 years and upwards, 
until it was restored under the second empire. 



CHAPTER III. 

On the structure^ division, and détails of the Fa^ti Catholici. 

It has been found convenient to arrange our Oeneral Ta- 
bles or Fasti Catholici in a certain number of divisions {can- 
ceUi or laterculi) ; eleven of which enter them accordingly, 
firom first to last: which we hâve discriminated asunder by 
the letters of the alphabet firom A to L. Of each of thèse 
we shall proceed to give a summary account ; i. e. to explain 
in brief what there is peculiar to it in contradistinction to 
the rest. 
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i. — First division of the Fasti, or division A : JEra 
Mundana et Vvlgaris, 

SECTION I. 

The first of thèse divisions is denoted by the letter A. It 
comprehends the j£ra Mundana and the iBraVulgaris. The 
iEra Mundana of thèse Tables is a continuons reckoning of 
annual time in mean natural or tropical years^ erery four of 
which are supposed to be the same as every four mean or 
actual Julian years. The epoch of this œra is the first day 
of the Mosaic création, the first day of the Hezaëmeron of 
Holy Writ, the first mean vemal equinox in the tropical 
year, the feria prima at midnight in the hebdomadal reckon- 
ing of noctidiumal time, and April 25 at midnight for the 
médian of the Tables, in the annual and noctidiumal 
reckoning conjointly according to the Julian rule, A. M. I 
B. C. 4004. 

Its proper Julian epoch, according to the reckoning of 
annual time in terms of Julian at présent, would be January 1, 
the feria sexta at midmight, the same year; and oonse- 
quently 114 days, from midnight to midnight, in anticipa- 
tion of its true date. The sum total of this sera, compre- 
hended in our Tables, is 6004. 

The iEra Vulgaris (whether B. C. or A. D.) in contradis- 
tinction to the former may be considered a continuons reck- 
oning of annual time, from the same epoch as the iBra Mun- 
dana but in actual Julian years ; that is, years of 365 mean 
days and nights every three years in order, and of 366 every 
fourth: referred however perpetually to the event of the 
Nativity, and consequently enunciated in the style of Before 
Christ down to the time of that event, in that of After Christ 
or A. D. after it. 

Nothing, as we hâve already observedi, is necessarily fixed 
in the reckoning of this œra, but the epoch to which, and the 
epoch from which, it is to be supposed to proceed perpetu- 
ally. With regard to the former, so f ar as concems its fit- 
ness to answer the purpose intended by it, it is indiffèrent 
whether it is the true date of the Nativity or not. If it is 
the assumed date, and the generally recognised date ; if it is 

1 Page s, 6. 
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well known and understood in itself ; then^ for ail practical 
lues and purpoaes^ it is compétent to stand instead even of 
the tme. The vulgar date of the Nativity, or A. D. 1 an- 
swering to A. M. 4005, was determined and laid down by 
the chronol<^r8 of the time, on what appeared to them, no 
doubt, to be snffident grounds; though it differs in reality 
from the true date in the ^ra Mundana by four years in 
excess : and the person, who is commonly supposed to hâve 
introdnced it and given it currency first of ail, is Dionysins 
(Enunamed Exigaus, a Christian monk and a leamed chronolo- 
ger who fiourished in the reign of the emperor Jostinian, 
dr. A. D. 525. 

It would answer no usefîil pnrpose to disturb the epoch of 
the volgar reckoning, which has so long been in possession 
of ail dironological Tables. It is enough that we know the 
amonnt of correction, necessary to reduce it to the truth; 
and that we can apply that correction to it whensoever we 
please. The first year of the jSra Vulgaris therefore, after 
Christ, in our Tables is the usnal one, A. D. 1 : the first of 
the same œra, in the style of Before Christ, is the most re- 
mote from that of which the nature of the case admitted; 
vis. B. C. 4004= A. M. 1. And this sera in particular, as 
we hâve already explained, in both its styles is to be consi- 
dered as properly Julian perpetuaUy; but Julian in the sensé 
of the actual Julian year, defined as aboTC and reckoned 
either from the mean yemal equinox in tenus of the Julian 
year, like the Mn^ Mundana, or from January 1 : and in 
either case, according to the proper Julian rule of the nocti- 
diumal çyde, from midnight. 

Section IL — On the astronomical and the chronologicdl ruk 
ofreckoning the years ofthe JEra Vulgaria. 
The iEra Vulgaris, in the style of Before Christ, or B. C, 
as it may be seen in the Tables, begins with the JEaTA Mun- 
dana; and goes on along with that, decreasing in the same 
proportion as that increases, (i. e. by one number every 
year,) down to B. C. 4 in the former, and to A. M. 4001 in 
the latter, (which is the true date of the event of the Nati- 
vity in the vulgar reckoning of annual Julian time, and in 
the iBra Mundana or annual reckoning of mean tropical 
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time, respectively) : and 8o on down to A. D. 1 in one of 
thèse reckonings^ and A. M. 4005 in the other, the aasmned 
or positive date of the same erent in each of thèse seras re- 
spectively. At this point of time conseqnently both the 
style of the Mt2k Vulgaris^ and the mode in which it proceeds 
apparently^ of necessity undergo a change: and both this 
and the i^ra Mundana, from this time forward^ begin to go 
on in conjunction^ increasing in the same proportion^ one 
number every year, alike. 

It is évident therefore that^ in undergoing this transition 
from the style of B. G. to that of A. D. or After Christ at 
this moment of time^ the ^ra Vulgaris must be passing 
through the point of zéro or 0; and it has been made a 
question where that point ought to be considered to réside : 
whether in the last year of the reckoning Before Christ^ or 
in the first year of the reckoning After Christ? The truth 
however is that it cannot be supposed to réside in either of 
thèse years^ more than in the other; and that if it is to be 
found any where, it must be critically between the two. 
But such questions as this are more curious than usefuL It 
is certain that, notwithstanding this change of style in pass- 
ing from B. C. 2 to A. D. 2, there is the same real différence 
between B. C. 1 and A. D. 1, as between B. G. 2 and B. C. 1, 
or A. D. 1 and A. D. 2. 

Whether indeed, for the sake of convenience and in order 
to facilitate the réduction of the style of the iBra Vulgaris 
before Christ to that of the same œra after Christ, it might 
be désirable to treat B. C. 1 as = 0, is another question. 
Among the astronomers it is very generally agreed so to 
treat it ^ : so much so that it may be considered the proper 
astronomical rule of the reckoning of the ^ra Vulgaris be- 
fore Christ to refer every term in that œra to the point of 
zéro or 0. And it is necessary to be aware of this rule, 
which astronomers do not always explain beforehand; and 
that, in the proper astronomical reckoning of the years be- 

* The first astronomical writer, who adopted and recommended this 
rule, appears to hâve been Dominic Cassini, (Cassini the elder,) in his Elé- 
ments of Astronomy. See Halma's Ptolemy, vol. iii.: Memoir of Mr. 
Ideler, entitled " Recherches Historiques sur les Observations Astrono- 
miques des Anciens," pag. 8. 
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fore Christ^ there is no such number^ (in terme at least^) as 
B. C. 1, i. e. as the chronological B. C. 1 : the conséquence 
of wbich is that^ while there is no real différence between 
the astronomical and the chronological reckoning of the sera 
respectively^ there is a nommai one; and the former invari- 
ably ranges in terms one year lower than the latter. Thus 
in Pingré's Tables of éclipses the séries beglns nominally in 
B. C. 1000, yet really in B. a 1001 ; because B. C. 1 is 
aasumed to be=0. Chronologers however hâve not yet 
adopted this mie: nor hâve we adopted it in our Tables. 
The snm of the JEj^ Vnlgaris, which enters our Tables, like 
that of the Mol Mundana is 6004. 

Nothing more however can require to be said in explana- 
tion of this sen^ or of the i^ra Mundana, except that, so far 
as each of them is to be considered as a Juhan œra per- 
petnally, the cyde of leap-year must be considered necessary 
to each of them also perpetually. The same serves for both : 
and we define and point it out in the Tabular reckoning of 
each by the tuterisk, prefixed to the proper years of the 
j9Sm Mundana in particular. The sum total of thèse cycles 
in both œras is 1501. 

The first of the kind, it will be seen, is a cycle of three 
years and not of four; and yet it must be considered a 
perfeci cyde ; and what is more, it wcls a perfect cycle of 
ita kind, as much as any which ever came after it : though 
in what numner this was effected, cannot be explained at 
présent; but it is explained and cleared up ebewhere™. In 
reality, whatsoever appearance of anomaly or inconsistency 
in the succession of tiie cycle of leap-year, in either of thèse 
sras, firom first to last may be produced by this distinction ; 
it vanishes as soon as it is understood that the first cycle of 
this kind is to be considered to hâve borne date yirtuaUy 
firom B. C. 4005, one year before the beginning of the ^ra 
Mundana of the Tables itsel£ We hâve accordingly com- 
menced the reckoning of the cycle of leap-year in our Fasti 
as if firom B. C. 4005, not firom B. C. 4004 : though, with a 
yiew to intimate that this year was only virtually and not 
actually the epoch of the cycle, we hâve eut off this year, 

n Fa«ti C«tholici, toI. ii. 35 sqq. Diss. iz. ch. ii. cf. also p. 267 note. Dise. x. 
ch. ix. Mct. vi. 
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B. C. 4005, from the rest of the yeara which enter the same 
column in diyision A, by a Une drawn beneath it. 

ii. — Second division ofthe Fasti, or division B. Solar Cycle] 
of the Tables. 

SECTION I. 

The second division is marked with the letter B. It com- 
prehends the Solar Cycle of the Tables. In the ordinary 
acceptation of this term, the solar cycle would designate 
merely the çyde of 28 years, the cycle of the DominicEil or 
Sunday letter, in the Jnlian reckoning of noctidiumal and 
annual time in conjunction with hebdomadal perpetually. 
But, as inoorporated in our Fasti, and as denoted by this 
name therein, the Solar Cycle is the cycle of mean natoral 
▼emal ingresses, without interruption, from the first of the 
kind to the last. It is the course and succession of mean 
natural Temal equinoxes perpetually. 

There is no true nor absolute measure of annual time, 
considered as a distinct and independent, yet intégral and 
complète, measure of its kind, (especially from the first,) but 
the natural or tropical year. Ail measures of annual time 
except this are conyentional and positive. None has any 
right or title to the estimation and name of a constitution or 
appointment of nature, but this. Ail others too, as distinct 
from this, are or should be merely représentatives of this, 
and substitutes for this; ail at least, which profess to be 
actual measures of annual time, as something complète and 
distinct in itself perpetually, as well as this. They can be 
80 only by answering to this, and by representing it per- 
petually. 

The standard of the mean natural or tropical year, assumed 
in our Tables, is 865 days, 5 hours, 48 minutes, 50 seconds, 
24 thirds of mean solar time perpetually ; i. e. 365 d. 5 h. 
48 m. 50 -4 sec. or 865-242f26 mean solar days : a standard 
distinguished by many remarkable properties, which we hâve 
explained and illustrated elsewhere*^. This standard bebg 
fixed and unalterable, the mean tropical year of which it is 

B Fasti Catholid, i. 71. DIm. iii. di. iii : ii. 97 sqq. Dm. ix. di. i. lect. tiii : 
ÎT. 143 sqq. Note. Diss. xt. cfa. ziii. 8ect.*iz : also Appendix to vol. iT. ch. i. 
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Bupposed to be the meàflore is fixed and inyariable also; 
b^inning and ending perpetually after the interval of mean 
aolar time defined as aboyé. And the mean vemal equinox 
being snpposed to be the point at which it both begins and 
ends de facto, after the interval in question^ the cycle of 
retnms to and of departures from this point perpetually^ 
consequently the cycle of mean vemal ingresses one after 
another^ and one after the same absolute interval of mean 
solar time as another^ is the Solar Cycle of division B of the 
Tables : a cycle^ such as we there exhibit^ of 6004 mean tro- 
pical years^ of 6004 retums to this points one after another, 
at the same distance of mean solar time asnnder, without 
any intermption from first to last. 

Section II. — On the technical reckaning ofthe Solar Cycle of 

the Tablée. 

The primary ingress of this kind^ the beginning of this 
whole séries of ingresses^ is dated at the point of midnight^ 
on April the 26th the feria prima, A. M. 1 B. C. 4004 ; but 
only for the meridian of the andent Jérusalem^ (or any 
other which is the same with that,) which in thèse Tables is 
assumed throughout as the Primary Meridian; i. e. as that 
meridian of which the coincidence in question, and any 
flimilar coincidence, first and properly held good^. And this 
fondamental date is not an hypothetical one^ but matter of 
fad; attested, illustrated^ and placed out of question by the 
entire eourse and succession of time of every kind, from the 
first day to the présent. 

Every subséquent ingress dépends on this primary one; 
and ail are obtained one after another^ first and properly for 
the same meridian eveiy year, by the simple addition of 
5 h. 48m. 50 sec. 24 th. to the primary ingress, and to each 
subséquent one in succession; and ail are exhibited in our 
Tables, as so dépendent and so obtained, for every year in 
its tom : the hours being reckoned from midnight^ and the 
Jnlian dates on which each of thèse ingresses falls, from the 
first, April 25 at midnight, A. M. 1 B. C. 4004, to the 6004th, 
Mareh 7s9 at 5h. 15m. 21 sec. 36th.s5h. 26m. 81sec. 12th. 
from midnight, A. M. 6004 A. D. 2000, being noted in order 

o Bee the Parti CkttioUd,*YoL îL 58. Disi. ix. ch. iu. * 
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also. Taken collectively^ they constitute the perpétuai Solar 
Cycle of our Fasti; the most important of ail their divisions^ 
or equalled in importance only by division E^ devoted to the 
Primitive Calendar^ of which we shall give an account by 
and by. 

Section III. — Récession ofthe Equinoxes ofthe Fasti in the 
Julian year. 

The mean annual standard of our Tables^ (mean natural 
annual time^ mean annual tropical time^) exceeding the actual 
Julian year of 865 days and nights of mean solar time by 
5 h. 48 m. 50 sec. 24 th. of mean solar time ; it will appear to 
gain on the actual annual Julian reckoning of the Tables at 
the rate of 5h. 48 m. 50 sec. 24 th. every three years in suc- 
cession : but every fourth year in order, (which is leap-year 
in the Julian reckoning of annual time^ and in which con- 
sequently the actual Julian year contains 866 days and nights 
of mean solar time^) the mean annual tropical time of our 
Tables will be thrown back 44 min. 88 sec. 24 th. of mean 
solar time on the actual Julian : so that on the whole^ and 
if the actual Julian year may be supposed to consist of 365 
days and nights and 6 hours of mean solar time perpetually, 
mean annual tropical time of the standard of our Fasti may 
be assumed to fall back on actual annual Julian time^ in the 
sensé of mean^ at the rate of 11min. 9 sec. 36 th. or 11m. 
9-6 sec. every year. And this, it will be seen^ with two 
exceptions only^ is the standing différence between the mean 
annual tropical time exhibited in the Tables^ and the mean 
annual Julian which must be supposed to accompany it^ and 
to be equated to it, perpetually. 

It is however to be observed, as we hâve already inti- 
mated, that on two occasions, (but only on two,) once A. M. 
2485 B. C. 1520, and again A. M. 3295 B. C. 710, this stand- 
ing différence of the mean annual tropical time of the Fasti 
and the mean annual Julian was augmented per saUum firom 
11m. 9s. 86th. to 12 h. 11m. 9 s. 36 th. The causes of this 
anomaly hâve been largely explained in our gênerai work : 
and the matter of fact itself, we trust, has been placed beyond 
dpubt or controversy P. But with respect to the effect of 

P DiM. T. ▼ol. i, 237-383 : «nd vol, îv. Appendix, ch. iLJ; 
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the anomaly on the various measiires of time in gênerai, and 
on this of the Solar Cycle of the Fasti in particular, and on 
the relation of the mean tropical to the mean Julian year, or 
vice versa, we necessarily refer our readers to the explanà- 
tions which hâve been given elsewhere^i. 

No cycle of feriœ is incorporated with this division : that 
is, the hebdomadal character of each of thèse ingresses, (the 
day of the week, on which each of our natural vernal equi- 
noxes falls in successive years,) is not directly shewn therein. 
The cycle of feriœ, attached to the mean Julian equinoxes in 
the next division (C), is compétent to serve for this aiso; and 
through the hebdomadal character of the Julian date on 
Which it fÎEdls, will indicate that of each of thèse natural in- 
gresses perpetually. 

iii. Third division of the F<isti, or division C. Julian Types 

and Julian Periods ofthe Fasti. Cycle of Julian and Gre- 

gorian equinoxes. 

SECTION L 

The third division is denoted by the letter C. It compre- 

hends the Julian Periods and Julian Types of the Fasti ; or 

the cycle of mean Julian or Oregorian equinoxes, as adapted 

constantly to the sol^ cycle of division B : i. e. as the Julian 

or Gregorian représentatives of each of the natural vernal 

ingresses, the succession of which is exhibited in that cycle. 

Section II. — Julian Types of the Fasti^ and thdr relation to 
the natural year. 
The Julian Types of the Fasti are the oonventional or posi- 
tive substitutes for the mean tropical year of the same, of 
which we make use in its stead. They are the nearest and 
closest approximation to the actual reckoning of mean natu- 
ral annual time in terms of civil, which in the nature of 
things is possible*^. It is assumed in thèse Tables, that some 
conventional and positive, that is, some civil, mode of reckon- 
ing even mean natural annual time must be employed per- 
petually: and, if so, that none could be used with so much 
propriety, none could be so properly substituted for natural 

q Dis». V. vol. i. 237-.^83 : and vol. Diss. iii. ch. iv. sect iv : 124. sect. yîî: 
iv. Appendix, ch. i. sect. ii. 125. sect. viii. 

' See the Fasti Catiiolid, ▼ol. i. 119. 
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annual time^ as civil in the sensé of Julian : the object pro* 
posed bj thèse Tables being to connect the actual reckoning 
of annual time (indeed that of time of every kind)^ from the 
first^ with the very same thing which exists at présent^ and 
as it exists at présent. And mean natural time^ as reckoned 
at présent, is mean annnal time either in the form of JnUan^ 
or in that of Gregorian which differs par accidens only firom 
Julian. Every condition therefore of the reckoning of an- 
nual Julian time is considered essential to our Tables^ and 
indispensable to them firom the very first; and every such 
condition may be seen to be observed in them firom first to 
last. And among thèse none is more important than the 
cycle of leap-year^ and the cycle of 28 years^ or cycle of the 
Dominical Letter. 

Section III. — Julian Periods of the FasH. 

The stated annual difiference of the mean tropical year of 
the Fasti and of the mean Julian year being 11m. 98. 86 th., 
it may be assumed that it accumulâtes to a day and a night 
exactly in 129 mean natural or mean tropical years *. But 
129 is not a multiple either of 4, the Julian cycle of lei^ 
year, or of 28, the cycle of the Dominical Letter. 

If we multiply 129 by 4, we obtain a period of 516 years, 
which is divisible by 4 and consequently is a multiple of the 
cycle of leap-year. But it is not divisible by 28, and there- 
fore it is not a multiple of the cycle of the Dominical Letter. 
In 516 mean tropical years of our standard too, or 516 mean 
Julian years, the différence between the tropical year of the 

* In «trictness it accumulâtes only to 33 h. 59m. 388, 34 th.: L e. 3ii. 
36 th. less than one period of 24 hours of mean solar time. 

SvppUmentary Tables ofthe FasH. 

Table xxxiv. 

Precession of the mean Julian year on the mean tropical. 

yn. h. m. ■.th. 
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IViBti and the Julian wonld be found to be nearly four days 
aad nights complète*: an amount of disparity much too 
considérable to be allowed to be generated at one time^ or to 
continue unoorrected until it was so generated at once. 

The necesaity of the case then suggests the only alterna- 
tive and the only expédient left ; yiz. that of assuming a Ju- 
lian Type of the natural or tropical year^ which shall always 
be a multiple of the cycle of 4 and of the cycle of 28, and 
shall always stand in a definite relation to the period of 129 
years, even though it should be of variable length in itself, 
and greater at one time than at another. And we find this 
Tyfx in the Mean Julian Period of 112 years at one time^ 
and of 140 at another; each of them a multiple of 4 and also 
of 28, and therefore a perfect measure both of the cycle of 
leap-year and of the cycle of the Dominical Letter per- 
petually; and the latter almost as much greater than the 
period of 129 years as the former is less f. The latter there- 

* Supplementary Tables, 

Table xxxiv. 

Precessioii of the mean Julian year on the mean tropical. 



y». 




d. h. 


m. 


B. 


th. 


500 


ca 


3 21 





G 


G 


10 


=a 


I 


51 


36 


G 


6 


= 


I 


6 


57 36 


616 


» 


3 23 


58 


33 


36 






+ 


I 


36 


«4 



40000 



t Preoession, lia years. 




Precession» 140 years. 


jn. h. m. 8. th. 




yn. h. m. s. th. 


100 » 18 36 G 




100 = 18 36 


10 = I 61 36 




40 « 7 26 34 


3 » 33 19 13 




140 » id 3 3 34 


113 - 30 49 55 13 




— 3 3 34 


4- 3 10 4 48 


id G 


id G G G 






Defect in 113 tropical 


years 


on! h. m. s. th. 
/3 IG 4 48 


the period of 139 




Ezcess in 140 


•• 


3 3 34 



Différence . . i 7 40 48 

In the actaal administration of our Julian Periods, this excess of ih. 7 m. 
408. 48 th. in the period of 14G years, above the defect in that of 1 13 years» 
is made np for by the altemation of the Periods ; which is such that there 
are more of 140 years than of 1 13 : as will appear on examination. 
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fore is well adapted to compensate for the former j and (both 
being referred perpetually to one and the same standard of 
129 years, as the proper measure of the relation of the mean 
tropical to the mean Julian year) it makes up for defect upon 
that standard at one time by excess over it at another. 

The Julian Periods of the Fasti then are sometimes 112 
years in length, sometimes 140 ; and^ on each of two occa- 
sions (but only two)^ £rom the spécial reasons of the case^ 66 
years in length^ which under the circumstances of the case 
however are virtually the same thing as 112. Thèse periods 
are the measures of the duration of our Julian Types. They 
are the length of time for which each of thèse Types is used 
for its proper purpose^ before it is superseded by another. 
And each of thèse Types^ so limited in point of duration^ is a 
perfect exemplar, for the time being^ of the Julian reckoning 
of annual time according to ail its conditions. Each, as long 
as it lasts, is subject in ail respects to the layrs and rules of 
the Julian calendar. By means of thèse Types consequently, 
one after another, the same nominal Julian reckoning is car- 
ried on in a manner absolutely uniform, absolutely identical 
with itself, from first to last. And, what is more, each of 
thèse Types is as true and exact a représentation of the actual 
reckoning of mean natural annual time, (which must be sup- 
posed to be going on at the same time ail along,) as in the 
nature of things is possible; one of them after another, and 
one of them as much as another : and the first of the num- 
ber not less so than the last, though the former is more than 
four thousand years older than the first beginning of the 
Julian reckoning of natural annual time at présent, the latter 
is nearly two thousand years younger. 

Section IV. — On the principle of the relation of the Julian 
Types of the Fasti to the natural year^ and of the substitu- 
tion of the former for the latter. 

The fundamental principle of this relation of the Julian 
Types of our Fasti to the mean natural or tropical year, and 
of the substitution of the former for the latter perpetually, is 
this : That an artificial, i. e. a conventional and positive, mea- 
sure of natural annual time is compétent to serve in its 
stead, for the measurement, reckoning, or computation of 
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civil annual time^ and to be treated as if it were absolutely 
the Bame with it in àll respects^ so long as the actual différ- 
ence between the natural prototype and the conventional^ 
positive^ or civil antitype of the same thing does not yet 
amount to^ or does not yet exceed^ 24 hours of mean solar 
time; i. e. one intégral cycle of the mean solar day and night : 
but no longer. The only further distinction which we con- 
sider onrselves at liberty to make^ in the application of this 
principle perpetually^ is That the interval of time^ during 
which the effect in question is to be supposed to be still going 
on, and to be still in the process of being completed^ (i. e. in 
other words, the proper Julian Period of our Fasti,) if the 
necessity of the case so requires, may be cyclically reckoned ; 
that is, not always in the same number of years, but some- 
times at 112, sometimes at 140 : provided it is never so reck- 
oned in an arbitrary or capricious manner, but according to 
the order prescribed by the reason of things, and best adapted 
to compensate for defects at one time by excesses at another, 
and vice tersa. 

This altemation of JuUan TyP®^^ ^ determined and so 
adjusted, once begon is never interrupted. It accompanies 
the actual annual reckoning of the mean tropical time of our 
Tables pari pcuêu, from first to last. The actual JuUan 
reckoning, in its proper order of time and proper place in 
the succession, serves the purpose of one of thèse Types as 
much as the regular one in the order of the succession of the 
Fasti at the same point of time; between which indeed, and 
the actual Julian, at that moment there was no différence. 
Ând having entered our Tables at this point of time, in the 
form of an entire and total coincidence with the Julian 
reckoning of the Fasti until then, the actual Julian reckon- 
ing continues in our Tables ever after; only in a shape 
thenceforward analogous to that of the actual Gregorian in 
comparison of the actual Julian at présent. The same al- 
temation and succession of types is as characteristic of the 
actual Gregorian administration of the calendar, in contra- 
distinction to the actual Julian, as of that of our Fasti firom 
the first; only that in the actual Grregorian, this altemation 
proceeds by three periods of 100 years each in succession, 
and a foiurth of 200 years in length; in that of the 
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Fasti it proceeds ail along in the same way^ and according to 
the same rule, at one time in the period of 112 years^ at an- 
other in that of 140. 

Section V. — Julian Epoch of the Tables, 
The first Julian Type of thia description enters the Tables 
at the point of midnight April 25, A. M. 1 B. C. 4004, along 
with the first mean natural yemal ingress, for the meridian 
of Jérusalem. The annual Julian time of the Fasti then is 
reckoned from midnight; the annual natural or tropical is 
reckoned from midnight also : and this is a coincidence 
which should be constantly kept in mind. For annual time 
of each kind, haying once begun to be reckoned in conjunc- 
tion with the other from its proper beginning and according 
to its proper law, is never afterwards, not even for a moment, 
interrupted. 

After this first Tj^eforty-seven others also enter the Tables 
in succession; so as to make up forty-eight in ail i^; each at 
the point of midnight ; each at the mean vemal equinox as 
cyclically reckoned from the point of midnight perpetually, 
(a supposition, never far from the truth at each of thèse 
times, whether actually the truth or not). The Julian dates 
of thèse ingresses, the Julian exponents of one and the same 
natural term which in itself is invariable, the point of the 
mean natural vemal equinox, descend in a regular séries, 
(the common différence of which is unity,) from April 25, 
A, M. 1 B. C. 4004, the first, down to March 8=10, A. M, 
5909 A. D. 1905, the 48th : a descent only once interrupted 
in terms, viz. A. M. 3833. B. C. 672, at the ingress of the 
xxviiith period : when (for reasons explained and cleared up 
elsewhere ^) the Tabular date of the 3334th mean natural 
vemal equinox drops 24 hours of mean solar time more than 
usual; viz. from March 30 at midnight to March 28 at mid- 
night ; passing over March 29 *. 

* Thèse remarks apply to the arrangements of the printed Tables. What 
the real state of the case is, when the corrections which those Tables require 
are taken into account, will appear by referring to the Appendiz to vol. iv. 
ch. i. ii. 

r Cf. the Fasti Catholici, vol. i. 452. > Fasti Catholid, ¥01. L 316, Diss. t. 

Difls. vi. ch. iv. and p. 501. ch. v. ch. iii. sect. xv. and xvi. 
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Section VI. — Proportion ofthe tnean Juliàn time ofthe Fasti 
to the mean natural perpetiuMy. 
The saccession and altemation of thèse Types in division C 
being compared with the course of the Solar Cycle in divi- 
sion B continually; it will be seen that the différence be- 
tween any one such positive type of the natural succession 
and this natural succession itself never exceeds 24 hours of 
mean time^ nor is ever less than 18, before it is superseded 
by another ; and that, in gênerai, it approximates very nearly 
to the just amount of 24 hours, though it never surpasses 
that limit, before the type itself is changed. Now this is a 
degree of différence between the standard of nature, however 
absolute and invariable in itself, and the conventional repré- 
sentative of that standard for the time being, however inca- 
pable of agreeing with it perpetually, which is both reason- 
able in principle and aUowable in practice. A greater degree 
of correspondency between the civil and the natural reckon- 
ing of the same thing perpetually, than this, is neither to be 
affected nor even to be desired. A perpétuai civil type of the 
natural succession of annual time, in conjunction with nocti- 
diurnal, which never départs from the first prindples of the 
relation established between them, never varies from the 
fixed and unalterable standard of nature, beyond the extent 
of one day and one night complète, is as perfect of its kind, 
and as well adapted to answer every use and purpose which 
can be proposed in the reckoning of natural time in terms of 
civil at ail, as the necessity of the case, or the reason of 
things, can possibly require. To aim at a greater degree of 
conformity between the standard of nature and the standard 
of convenience, than this, and at ail times, rather than at 
stated times thus estimated and defined; is to attempt an 
idéal or theoretical perfection, which, for any practical use 
and benefit to which it could be subservient even if realized, 
would be idle and superfluous : though it must be admitted 
that ïuch an abstract and idéal perfection has been not only 
attempted, but as far as was possible carried ont in prac- 
tice, and reduced to rule experimentaUy, in an actual correc- 
tion of the civil calendar still in existence, of which we shall 
give an acconnt by and by. 

1)2 
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In comparing however the Julian Types of the Fasti with 
the Solar Cycle also^ care should be taken to institute the 
comparison in the proper year of the Julian cycle of leap- 
year. The first year of natural annual time (i. e. the first 
year of the true JEtVi, Mundana) was the second year of the 
Julian cycle of leap-year. The first Julian Type enters our 
Tables in the second year of this cycle ; and so does every 
subséquent Type. Tkis is consequently the year in which 
the comparison in question should be instituted. If there is 
such a thing as the cycle of leap-year even in the natural 
reckoning of annual time, (and that there is a cycle of the 
leap'day even in the natural reckoning of noctidiumal in 
annual time^ as much as in the Julian^ we hâve shewn at 
large elsewhere^), it is from the second year of the proper 
Julian cycle of the same kind to the second year again per- 
petuaUy. The epact of the mean natural year^ beginning 
A. M. 1 with the first mean natural vemal ingress^ April 25 
at midnight^ bas gone on, firom that time to this, accumulat- 
ing to a day and a night complète^ or to the nearest amount 
to a day and a night complète of which it was capable, once 
in every four years ; which four years hâve constituted the 
proper cycle of leap-year, (at least of the leap-day^) in the 
natural year. And it is superfluous to add that, until the 
epact has thus accumulated to a day and a night complète, 
it cannot yet enter into the account of the noctidiumal cyde 
in the natural year, (no more than in the Julian,) as kept in 
intégral cycles of that kind perpetuaUy, and in those only. 
It must stand over for a time in the reckoning of noctidi- 
umal as mixed up with annual time, until it amounts to a 
day and a night complète. 

Would we know then the true relation of the Julian Type 
of the Fasti to the natural or tropical year, at any time in the 
decursus of its proper period ; we must inquire into the state 
of this relation in the second year of the Julian cycle of leap- 
year. And it wiU always appear, from that inspection, that 
no Type of this kind is ever continued in use, after the re- 
cession of the first term in the natural year on the fixed 
Julian term which began to represent this natural one at the 
ingress of the period, and which continues to represent it at 

t Fasti Cfttholict| vol. i. 468. Dîm. ri. ch. iv. sect. iv. 
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the beginning of every fresh year to the end of the période 
and on the point of midnight also to which that Julian term 
Î8 constantly attached^ haa amouhted to 24 hoiirs : nor ever 
ceases to be used iintil it has approximated very closely to 
that amount^ whether it has actnally attained to it or not. 

Section VII. — On the Gregorian Types of the Fasti. 

Âlong with the Julian exponents of the mean natural 
yemal ingresses at the beginning of each of onr periods^ and 
for the decursus of the période and in this same division C 
also, we exhibit the Qregorian likewise. 

Whosoeyer has reflected on the relation of the Gregorian 
to the Julian reckoning of annual or of noctidiumal time at 
présent must be aware that the former differs from the latter 
only in appearance and name; not in reality. The same 
thing holds good of the Gregorian reckoning of the Fasti 
compared with the Julian perpetuaUy. Both are intended 
to be the same thing; and mutatis mutandis each is the same 
thing as the other. The only différence is that as the natural 
year serves as the standard of référence for the Julian of the 
Fasti; so does the Julian of the Fasti for the Gregorian : for 
the simple enunciation of the state of the case in each of 
thèse relations is that, as the Julian Types of the Fasti are 
conventional or positive modifications of the natmral type of 
annual time ; so the Gregorian Type of the Fasti is a con- 
ventional or positive modification of the Julian. 

The actual reckoning of natural annual time made use of 
at présent being the Gregorian, it was by ail means désirable 
that this too should be brought down from the first, as much 
as the Julian, in a succession of types of its own ; each of 
them consequently, at a given time, to be derived from the 
Julian : just as the actual Gregorian reckoning in its proper 
order of time was derived from the actual Julian of the time 
being also, and virtually has been so derived ever since 
at ail intermediate points of time, down to the présent day". 
The différence; between the Julian and the Gregorian reckon- 
ing of annual time from the first and at présent, as every 
one knows, is this: That both being supposed to bear 
date from the point of the actual vemal equinox in the 

^ Fasti Catholidy toI. i. 125. Diss. iii ch. iv. eect. yiii. 
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natural or tropical year, and^ according to the proper Ju- 
lian rule in the reckoning of the noetidiumal cycle^ firom 
the point of midnight ; annual Julian time is reckoned from 
a eonstantly yarying term of this description^ annual Ghrego- 
rian firom a fixed one : the former A. D. 1582 March 11^ and 
at présent March 9, the latter both A. D. 1582 and stîll 
March 21. But as to the reckoning of noetidiumal time as 
well as annual in each of thèse styles ; there is no différence 
between them. The variable Julian term, which is the first 
day of the natural annual succession for the time being in 
ihat form, and the fixed Qregorian one which represents it 
in the other, in the order of the hebdomadal cycle common 
to both are always the same: and while that is the case 
there can be no real différence between them, in any other 
respect, though there may be an apparent and nominal one. 

This distinction holds good of the Julian and of the Gre- 
gorian equinoxes of our Fasti ; viz. that both being referred 
to a third term, independent of each, i. e. the hebdomadal 
cycle, and to the order oiferiœ in that, they are the same per- 
petually : the criterion of the identity between them being 
the place of each in the order of this cycle, or, as chronologers 
express it, in the order oiferiœ, The nominal date of the Ju- 
lian equinox, and that.of the Qregorian, at a given time may be 
the same, or différent ; but the feria of the former is always 
identical with that of the latter, and vice versa : and so long 
as that is the case, every other différence between them must 
be accidentai and apparent. For this reason, we hâve annexed 
one cycle of the Dominical Letter to the colunm of Julian 
equinoxes, in division C, adapted to the Julian reckoning of 
noetidiumal time in terms of hebdomadal, according to our 
Fasti, perpetually ; and another to the column of Oregorian, 
adapted to the Qregorian reckoning of the same thing : the 
former of which will always shew the Julian equinox for the 
time being, and the latter the Qregorian, on the same feria 
of the hebdomadal cycle. But to this subject we hope to 
return by and by. 

The first Qregorian term which enters our Tables is the 
first Julian also, viz. April 25 : and as the proper Qregorian 
exponent of the Julian vemal ingresses of our Fasti this 
continues unchanged from A. M. 1 B. C. 4004, the date of 
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the ingress of the first Jolian Type^ down to A. M. 3333 
B. C. 672, that of the ingress of the twenty-eîghth ; and 
then it reappears in the modified form of April 24 : April 24^ 
in a course and succession of this kind reckoned firom the 
first^ for reasons which hâve been explained elsewhere'^ being 
absolutely the same thing after B. C. 672^ as April 25 before. 
And ail this time this one Gregorian term^ April 25 from 
B. C. 4004 down to B. C. 672, and April 24 afterwards, 
answers alike to every form and expression of a nominally 
▼arying Julian term, (the Julian date of the mean vemal 
ingress for the time being^) and through that to the same 
fixed and invariable natural term, of which the Julian 
itself is only the variable exponent; the first intégral cycle 
of night and day in the mean natural or tropical year : the 
test and token of the identity of each with the other ail 
along, in the midst of constant apparent diversity, being the 
place of each in the feriae of the hebdomadal cycle. 

At the ingress of the xxxvth Julian Type, A. D. 225, this 
variable Julian tenu, in obédience to the law of the succes- 
sion from the first, is found to be beginning to be March 21 : 
and March 21 being the proper Gregorian représentative of 
the natural vemal equinox, or the first day of the natural 
tropical year, in the actual Gregorian reckoning of annual 
time itself; no epoch could appear to be fitter than this, for 
discarding the second Gregorian term of the Tables, and 
substituting that of March 21 in its stead. In itself it is 
purely a matter of indifférence, (i. e. of convenienee, of posi- 
tive appointment and arrangement,) what fixed term shall 
be designated to represent the Julian equinox in the Grego- 
rian reckoning of annual time, and to receive the name of 
the Gr^orian equinox; provided it is also the same as the 
Julian in relation both to the natural year and also to the 
hebdomadal cycle. Yet this substitution of the Gregorian 
term of March 21 for the Gregorian term of April 24, at the 
ingress of perîod xxxv, amounts virtually to the restitution 
of the proper Gregorian epoch from the first, April 25 : for 
the niunber of days between March 21 and April 25 being 
85 exactly, i. e? five weeks or five hebdomadal cycles; the 
feria of March 21 is necessarily the same as that of April 25.. 

> FMti Catholici, i. 49a Diss. vL ch. iy. sect. iz. iv^App. ch. ii. 
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To tUs subject however also we shall bave occasiou to recur 
again before we conclude. 

The Gr^orian epoch <^ the Tables then from A. D. 225 
downwards is Mareh 21 : aad this is the fixed and invariable 
term of that dénomination^ which from that time forward is 
to be constantly compared with^ and constantly equated to^ 
the yarying Julian term for the natural vemal equinox : the 
link of connection between them being still as before the 
hebdomadal cycle. The administration of onr Fasti indeed 
continues to proceed according to the same law after A. D. 
225^ as before ; but from this time forward it becomes both 
actually the Julian and virtually the Gregorian of the pre* 
sent day at once : and as it passes into the actual Julian in 
thisyery year^ A.D. ^269 so does it into the actual Gregorian 
also^ at the proper point of time, A. D. 1582. But on thèse, 
and on other important points connected with these^ we shall 
hâve occasion to speak more distinctly in a diffèrent part of 
our Introduction. 

îv. — Faurth dwisUm ofthe Fastiy or division D. Lunar Cycle 
ofthe Tables. 
SECTION I. 
The fourth division of the Tables is assigned to the letter 
D. It contains the Lunar Cycle of the Fasti. The Lunar 
Cycle is the lunar reckoning of the Fasti, in the constant 
succession of new moons, i. e. of mean lunar months firom 
conjunction to conjunction perpetually ; only according to a 
positive raie, that is a cyclical one, or the law of the ad- 
ministration of a regular lunar and solar cycle. 

Section II. — Primary Lanar Epoch, or Limar Cof^ftmction, 
ofthe Tables. 
The primary epoch or date of this continuons lunar 
reckoning is that of the first mean new moon or first mean 
conjunction for thé meridian of Jérusalem ; April 29 at mid- 
night, A. M. 1 B. C. 4004 : the proper relation of which to 
the primary new moon, or first actual conjunction for the 
same meridian, we hâve investigated, and to^he best of our 
ability determined, in our gênerai workJ. 

y Fasti Catholid, toI. iv. Appendix ch. v. 
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The absolute beginning of lunar time indeed in constant 
connection with the présent system of things is that which 
Holy Writ itself has defined; viz. the fourth day of the Hex- 
aëmeron^ April 28 : not the fifth^ April 29. But when the 
truth in relation to this point cornes to be known, it tums 
ont that this absolute lunar epoch was neither that of the 
first conjunction, nor yet that of the first opposition^ (one of 
which has always been hitherto supposed j) but simply that 
of the last phasis of the moon^ before the conjunction : i. e. 
that state and appearance of the old moon^ and that point of 
time in the period of its révolution from conjunction to con- 
junction perpetually^ in which and at which it may still be 
visible for the last time in the moming, rising not long be- 
fore the sun. And this is another of those extraordinary dis- 
coveries which the true science of time^ in ail its measures 
from first to last, enables us to make ; though hitherto not 
so much as suspected. And yet, in our opinion, it was 
always to hâve been divined from the testimony of Scripture 
itself, rightly understood : and if we are not mistaken it was 
known, by tradition, to the ancient Egyptians ^, And what 
too can be supposed more reasonable and consistent in itselT, 
or more to be expected a priori, than that the moon having 
been first made to appear, still more or less in tbe possession 
of its proper light, on the moming of the fourth day, i. e. be- 
fore any human eye was yet in existence to see it ; should 
first hâve become sensibly visible in the natural course of 
things, either on the evening of the sixth day of the Hexaë- 
meron (the evening of the création of man), or at the latest 
on that of the seventh ? which would be the necessary con- 
séquence of the £eu^ of the primary conjimction at noon on 
the fourth day, or some time in the course of that day; the 
mean cydical conjunction determined by which is the pri- 
mary one of the Tables, April 29 at midnight. 

Section III. — Type i and ii of the Lunar Cycle of division D. 

Type i, or the Ennea-kai-dekaëteris. 

Now from this primary epoch the lunar reckoning of the 

Tables is brougibt down without interruption to the présent 

day, in two paraUel successions, Type i and Type ii of the 

z See our Faeti, vol. iv. 368 sqq. Dise, zriii. cb. ii. 
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sameLunar Cycle in gênerai; each of which enters perpetually 
into this fourth division : Type i^ in the shape of tbe Ennea- 
kai-dekaëteris^ or Metonic cycle of 19 years^ and Type ii in 
that of the Hek-kai-dekaëteris^ or lunar cycle of 16 years. 

The peculiar period of each of thèse Types is the same ; 
viz. the Hipparchean^ of 304 mean or actual Julian years : in 
which there are 16 cycles of 19 years, and 19 cycles of 16 
years. In the course of one of thèse periods, the true reck- 
oning of mean lunar time loses one day exactly on the 
calendar or cyclical, or may be assumed to do so ; and there- 
fore at the end of every such period, in order that thèse 
calendar or cychcal dates may be again adjusted to the true, 
and prepared for the decursus of another period in the same 
manner as before, they require to be ail lowered one day. 
The primary lunar epoch of the Tables consequently drops 
one day in terms every 304 mean Julian years. And as 
20 of thèse periods enter our Tables in aU, it drops 19 days 
in ail; the first lunar epoch being April 29 at midnight, 
A. M. 1 B. C. 4004, the last April 10 at midnight, A. M. 5777 
A. D. 1773. 

The number of lunar months, cycKcally reckoned from 
conjunction to conjunction, contained in one of thèse periods, 
and the number of mean or true similarly reckoned, are the 
same : 3760 in either case alike. The number of both kinds, 
comprehended in ail our periods collectively, is consequently 
3760x20, or 75200: the entire number of natural lunar 
months, reckoned from syzygy to syzygy, between April 29 
A. M. 1 B. C. 4004 and April 9 A. M. 6081 A. D. 2077, which 
would be the proper date of our xxist lunar period of 304 
years, had we continued the séries in annis expansis so far. 
Of each of thèse in its tum the date is shewn by our Tables, 
not only in the cyclical style of the Tables themselves as con- 
formed perpetually to a technical or positive rule of reckon- 
ing, but even in the natural succession of true lunar time 
itself, and with a degree of exactness which never varies, 
beyond certain limits, from the truth. 

Section IV. — Type ii, or the Hek-kai-dehaëteria. 
The Hek-kai-dekaëteris is that form of the lunar reckon- 
ing, according to a cyclical or calendar rule, which approaches 
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most ne&rly at ail times to the true reckoning of mean lunar 
time. Its doseness to nature in this respect is such that^ if 
it bas any inhérent defectiveness^ it dérives it from this pro- 
perty of its relation to the mean lunar reckoning itself : its 
tendency even in the style of the calendar being to fall back 
on the true lunar reckoning, rather than to gain upon it. 
For this reason it requires a spécial correction of a day and 
a night^ properly speaking every 160 years; though for the 
sake of convenience we administer one at the end of the 
ninth cyde of 16 years in every period of 304 years^ and an- 
other at the end of the period. 

The Ennea-kai-dekaëteris on the other hand is the better 
adapted of the two to be the perpétuai représentative of the 
true lunar reckoning, except in the last four cycles of every 
period : and even for these^ though no longer true to the new 
moons^ it will still be true to the phasis. And indeed^ under 
almost any circumstances within the compass of one and the 
same period of 304 years^ it will still be faithful either to the 
new moons or to the phasis. In this type too the same Ju- 
lian dates continue attached to the same lunar ones^ in the 
same years of the cycle, perpetually : in the Hek-kai-deka- 
ëteris they rise three days in the course of every cycle. And 
though this peculiarity of the lunar reckoning of the Hek- 
kai-dekaëteris in terms of the Julian calendar does not de- 
tract firom its usefulness as a constant measure of true mean 
lunar time ; it interfères materiaUy with its appUcability in 
practice^ for any purpose which requires the reckoning of 
lunar time even in the calendar to be restricted to the same 
seasons of the year, as well as to the same days of the 
month. 

We shall hâve occasion to recur to this subject of the 
Lunar Cyde of the Fasti again. We shall therefore observe 
further merdy that the lunar time of each of our Types is 
reckoned from midnight in mean solar time perpetually^ for 
the proper meridian. The primary, principal, or cardinal new 
moon of every period, and of every cycle of the period, is of 
course the first of ail : and the first to answer to that de- 
scription is assumed to hâve been that of April 29 at mid- 
night, for the meridian of Jérusalem. On this ail the rest 
dépend ; and from this they hâve ail been obtained according 
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to the cydical ruie of the reckoning^ in a manner which will 
be more particularly explained by and by. 

Lastly, there is no cycle of feriœ^ or cycle of the Dominical 
Letter^ incorporated with this division. The cycle included 
in division C serves for this division also^ if necessary. It is 
the proper solar cycle of our Julian dates of every kind : and 
ail our lunar dates^ in both our Types, are Julian. 

Y.^fifth division of the Fasti, or division E. JEra Cyclica 
ofthe Tables, and the Primitive Calendar. 

Section I. — Importance of this division. 

The fiflh division is distinguished by the letter E. It 
comprehends the jEra Cyclica of the Tables and the Primi- 
tive Civil Calendar. 

No part of thèse Fasti Catholici (with the exception of 
divisions B and C) is of an importance like that of this, with 
respect to the use which it is possible to make of it, the 
discoveries to which it is found to lead, and the light which it 
throws on a multitude of most curions, most interesting, most 
important, but hitherto most obscure and uncertain points; on 
which the sagacity of leamed men has been exercised ever 
since the revival of letters, without penetrating into the truth, 
and which are still as much the subjects of controversy and 
différence of opinion, as ever : because, without the assistance 
of this particular division, none of thèse questions could hâve 
been finally decided. No part indeed of the whole system of 
time is superfluous. None can be dispensed with : none can 
stand by itself, independently of the rest. The concaténation 
of time is made up of individual but indissoluble links ; each 
of them as essential to the integrity and continuity of the 
entire chain, as the rest. But to the antiquarian, to the 
historian, to the chronologer, to the philosopher, and even to 
the believer in the truth of Scripture, and to the champion 
and propugnator of Révélation against the popular scepticism 
of the day, the most useful, the most indispensable, the most 
valuable in every point of view, is the fifth division of our 
Tables, of which we are about to give a brief account; 
though for the full and complète explanation of it in ail its 
détails, we must of necessity refer to our gênerai work — and 
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more particularly to the part entitled Fasti Cydici and 
Origines Ealendariœ*. 

In this division ail thevarieties of the civil calendar^ which 
mankind at différent times hâve either actually used^ or 
tinder the circumstances of the case possibly could hâve 
used^ are summed up and comprehended in their simple 
elementary form. The sources and springs of ail calendars, 
whether solar or lunar^ which ever had an actual exist- 
tence^ or stiU hâve an actual existence, an y where in the 

WHOLE WORLD, (thc ORIGINES KALENDARIiB propcrly SO Callcd, 

in the most comprehensive sensé of the tenus,) lie concealed 
in this division, and always hâve doue. Hère they are to be 
sought for, and hère they are to be found, if any where : that 
is, if they ever had an actual existence. On this point we 
speak firom personal expérience. It has pleased Ahnighty 
God, by means of the due thus put into the hands of one 
inquirer, and byhis own blessing on his individual investiga- 
tions, to bring to light many more than one hundred of the 
calendars of past time, which might hâve been supposed 
irrecoverably lost, and incapable of being restored. What 
may not be expected, when the same due is put into the 
hands of many equally compétent persons? when many 
more, trusting to the same blessing on the same labours 
and inquiries, shall be engaged at once on the same pursuit? 

Section II. — On the Primitive Calendar, and Primitive 
CvM Year. 

Now the primitive calendar, i. e. the primitive dvil year, 
in question was nothing more than a continuons reckoning 
of solar time, by the period of 24 hours, or noctidiumal 
cycle : i. e. by cydes of 365 such periods, or 365 days and 
nights of mean or apparent solar time, perpetually. Chrono- 
logers caU this form of the dvil reckoning of annual time 
sometimes the equable, sometimes the vaffue, the erratic, or 
wandering year; but its true name and description, in the 
sensé which has just been explained of the same complex or 
çyde of intégral days and nights perpetually, is that of the 

EQUABLE SOLAR YEAR. 

In itself consequently it was a fixed and invariable measure 

A Vol i. 542 sqq. IKss. vii : 6io sqq. Diss. viU. 
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of time ; only in terms of the cycle of day and night : as 
fixed and invariable at least as the cycle of day and night 
itself^ which every one knows to be the most fixed and un- 
changeable thing in nature. And in thèse Fasti of ours^ 
which exhibit the exemplar^ fac-similé^ or représentation of 
this primitive reckoning of annual time perpetually^ this 
constant and equable succession in terms of the cycle of 
day and night never has varied. Nor has any year of this 
description ever entered division E of the Tables, under any 
dénomination, which has consisted de facto of more or of less 
than 365 cycles of actual day and actual night. 

As referred to the natural standard of annual time (mean 
tropical annual time) this equable primitive year, it is évi- 
dent, was always the nearest approximation to the actual 
length of the mean natural or tropical year, in intégral 
cycles of day and night perpetually, which in the nature of 
things was possible : for there never was any such natural 
year, nor îs there any still, considered as an imit or integer 
of the same kînd perpetually, which did contain or does now 
contaln either more or less than 365 entire cycles of day and 
night. 

In this primitive calendar each of the months was the 
same in length ; and there were twelve in ail, each of them 30 
days long: and there were five days over and abové, at the end 
of the twelfth month, which entered into none of the months 
of the calendar, but constituted a small cycle or period of 
their own, which it would not be proper to call a month, 
except as a month sut generis^ and very imperfect and in- 
complète in comparison of the rest. Chronologers hâve 
given thèse five days the name of the epagomenœ of the 
equable year; from a Greek word, the literal meaning of 
which is 8uperinduced : as if they had been taken in, carried 
on, or supplied, at the end of the last month, over and above 
the rest, to make up the calendar reckoning of the days of 
the year. The meaning of this name therefore, so appHed, is 
much the same as that of Epact, which is derived from the 
same root in the Greek, and in its proper chronological sensé 
has long been naturalized in our language. Thèse epago- 
menœ however are not peculiar to the equable year. The 
Julian year too would hâve its epagomenœ ; i. e. five days at 
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the end of the year in the common years of the cyde of 
leap-year, and six iu the leap-year itself, did the length of 
the months in the Julian year follow the same rule as that 
of the months in the equable. As it is^ the epagomenœ of 
the Julian year are absorbed in such of its months as hâve 
31 days instead of 30. 

The rule of ail antiquity, with respect to thèse epagomenœ 
or supplementary days at the end of the calendar^ appears to 
bave been never indeed to leave them out of the account of 
the year (for that was impossible) but very commonly ont of 
the reckoning of the months : so that in gênerai allusions to 
the length of the year, though it was well known to consist 
in reality of 365 days and nights^ it is frequently spoken of 
as if it consisted of no more than 360. For the same reason^ 
even when the rest of the months received proper names, 
thèse five days were generally left without any appellation 
of their own. They seem to hâve been considered almost 
everywhere as dies non, and to hâve been treated almost 
everywhere accordingly; and almost everywhere to hâve 
been applied to some use and purpose to whieh no five days 
in the year were applied besides^ (at least at first) : and 
commonly too, though not always nor everywhere^ as days 
on which nothing was to be thought of^ nothing was to be 
transacted^ which was (ntovbrjs &£iov — nothing was to be 
minded^ nothing was to be permitted^ but festivity^ pastime^ 
amusement of some kind or other. And of this latter mode 
of applying them the history of the past fumishes a mémo- 
rable and lasting example^ to which we hâve already adverted, 
in the Olympic games of Pelops. For the ferise devoted to 
thèse games in the first instance were nothing more or less 
than the epagomenae of the primitive year. 

But with respect to the succession and discrimination of 
the months themselves in this primitive calendar ; it appears 
to ,have been the gênerai rule originally to give them no 
names but those of order and number^ as first^ second^ third^ 
and so on. This is the Scriptural rule^ down to the date of 
the Exodus at least^ as every reader of Scripture must hâve 
observed. It is still the rule in China^ and in other quarters 
of the world, at this very day. Proper names of the months 
appear in the Bible first in connection with the change or 
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oorrectioii of the calendar for the time being, which it pleased 
the Deity to prescribe, only 14 days before the Exodus^ for 
the particolar use and observance of the children of Israël. 
Proper names appear too, in connection with the primitive 
calendar itself^ at a very early period in Egypt ; and as thèse 
are the most ancient and most authentic which we hâve any 
where met with, ont of Scriptnre, and yet the calendar to 
which they belong was always the same as the primitive, (i. e. 
always the same equable primitive measure of annual time 
from first to last,) we hâve concluded that we could not do 
better than borrow thèse Egyptian names, for the use of the 
primitive calendar of our Fasti. Ând therefore we shall 
subjoin them hère, along with the Scheme or Type of this 
calendar ; but in their Oreek form, through which we know 
them most correctly at présent ^, 

Names, order, and length of the montas qf the Primitive Calendar 
ofthe Fasii, under their Grœco^Egyptian styles and titles. 



Order or Nomber 
oTtheMonth. 

i 


Names. 


Thoth 




Length 
• 30 


ii .. 
iii .. 
iv 


•a^p 

XOMK 


Phaophi 

Athyr 

Chœac 




• 30 
. 30 

• 30 


V .. 

vi .. 
vii .. 
viu .. 

ix .. 

X 


Tvfil 
Mcx«/p .. 

nax^v 
Ilavyi 


Tybi 
Mecheir 
Phamenoth . 
Phannuthi . 
Pachon 
Paiini 




. 30 
. 30 

• 30 

• 30 

• 30 

• 30 


xi .. 
xii .. 


Mccropc, or Mccropi 


Epiphi 
Mesore, or M 


esori . 


. 30 
• 30 


xiii Appendices: *£fray6/icvm (vMcpat): in aftei 
time Menais parvus, and £1-Nest 


-} • 


360 

. 5 






* 




3^S 



Section 111.-0» the Types of the Primitive Year, exhihited 
in the Tables, Type i and Type ii. 
Two Types of this Primitive Calendar or Primitive Year 
are incorporated in division E of our Fasti^ and are brought 

b See our Fasti CatboUd, ▼ol. vr, 183-195. Diss. xvii. ch. L sect. iv-vi.; cf. 
p. 498. Diss. xix. ch. i. sect xi. 
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down in juxtaposition one with the other^ from first to last ; 

i. e. Tjrp® ^ ^^^ "^I^yP^ ^' ^^YP^ ^ ^ ^^^ ^^^^^ <^f ^^^^ equa- 
ble year which we hâve fonnd it necessary to distinguish by 
the name of the Ctclical : Type ii is that which^ in order 
to discriminate it from the other^ we hâve been obliged to 
denominate the Nabonassakian. The différence between 
them may be summarily yet intelligibly explained as follows. 
Each of thèse Types contains ail along the same number of 
days and nights ; viz. the proper nnmber which ought to 
enter into the eqoable year perpetually : and each^ at a given 
time, is either absolutely or relatively the same as the other. 
Bnt the relation existing between them at ail times is that of 
the two types of annnal time^ of which we make use also, one 
to the other; viz. that of the natnral type of annnal time^ and 
that of the Julian type of the naturel recognised and adopted 
in our Fasti : of each of which we hâve already given an account. 
The CycUcal Type of the equable year stands exactly in the 
same relation to th^ Nabonassarian^ as the natural type of 
annnal time to the Julian one of the natural in our Fasti. 
The tme never-varying standard of mean natural annnal 
time is the mean natural or tropical year of the Fasti ; and 
the tme never-varying Type of equable annnal time is the 
CycUcal Type of the Fasti. The Nabonassarian is a variable 
form of the Cydical ; just as the Julian type of the Fasti is 
a variable form of the natnral. And there is this fiirther 
connection between thèse two things respectively ; that^ as 
often as we change the Julian type of the natural year^ so 
often do we also change the Nabonassarian Type of the 
Cydical : but the Cydical Type of the equable year, like the 
natural type of the tropical year, never undergoes any change 
in our Fasti. The same Nabonassarian Type consequently 
serves its proper use and purpose for just the same length 
of time as the same Julian ; that is for one of the Julian 
periods of the Fasti, but no longer. And yet, as the same 
Julian notation of natural annuid time runs on, without in- 
terruption, through ail thèse Julian types ; so does the same 
continued notation of equable annnal time through ail thèse 
changea of the Nabonassarian. Thèse two things in short, 
wmiaiiê muiandis, are absolutely the same; viz. a never- 
varying annual type, which we dérive perpetually from the 
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mean natural or tropical year, and a never-vaiTing cyclical 
type, constantly supplied by the eyde of day and night in 
the natural cycle of the year: a JuUan type, perpetually 
accommodating itself to the former, and a Nabonassarian 
constantly assimilating itself to the latter: a Julian tjrpe, 
nominally and in comparison with itself, always varying, 
yet, as referred to its proper exemplar or antitype, always 
remaining the same ; and a Nabonassarian tjrpe always ap- 
pearing to be changing, yet preserving in reality ail along 
one and the same relation to the Cyclical<^. 

Section IV. — On the Julian Style of both the Types of the 
equable year of the Tables. 

It is the object and also the effect of this fifth division, to 
exhibit the Julian date both of the Cyclical Thoth, (i. e. of 
the first day of Type i of this equable year,) and also of the 
Nabonassarian Thoth, (L e. of the first day of Type ii of the 
same); and of both in terms of the JErtk Cyclica, and in 
terms of the ^ra Mundana, and in terms of the Mm Yul- 
garis, from first to last. To do this without any error re- 
quired much caution and circumspection; yet, if we mistake 
not, (and we thank God for it,) it has been successAilly ac- 
complished: and not a single oversight or inaccuracy has 
crept into this part of our Tables firom beginning to end. 

Thèse dates however are reckoned in our Tables perpetu- 
ally not according to the Julian rule of the noctidiumal 
cycle, from midnight to midnight, but according to the pri- 
mitive, from snnset to sunset^'; or, as it may be assumed 
without any material error, from 18 hours of mean solar 
time aller midnight to 18 hours again perpetually. And this 
distinction should be kept in mind: though it is easy to 
reduce this mode of reckoning at any time to the Jidian. 
Thèse dates too are marked in terms once in every Julian 
cycle of leap-year, and that in the leap-year of the cycle 
itself; in which the equable style drops or descends a day on 
the Julian : and sometimes not only in the leap-year, but in 

c Cf. the Fasti Gatholid, vol. L lay. nile, as made ont on the principle of 

Difls. ili ch. iv. sect iz. and p. 139. an almost uniTersal induction, Faeti 

aect. z. Gatiiolid, i. 131 sqq. Dise. iv. 

' See the proof of the fact of this 
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the first year after leap-year too ; i. e. as often as tfae equa- 
ble dates, under their proper Julian exponents^ happen to be 
falling between December 31 and February 29 : the first of 
thèse dates, in such cases, serving for the last year of the 
cycle of leap-year, the second, from the first to the third in- 
clusive. We note down thèse equable dates in terms of 
their proper Julian exponents seven times in the course of 
every cycle of 28 Julian years : and as a gênerai rule the 
same Julian date serves for the equable, for one cycle of the 
Julian leap-year. 

In the second of thèse Types too, i. e. in the Nabonassa- 
rian form of equable annual time, it will be seen that thèse 
Julian dates drop one day in the Julian notation every four 
years, or every cycle of the Julian leap-year, and in the 
Julian leap-year itself ; that being the year in which the 
number of days in the actual Julian year necessarily exceeds 
the number in the equable by unity : and that this law of 
the succession of such dates in Type ii is never onpe inter- 
mpted. On the contrary, the same succession in Type i 
(i e. the Julian dates of the Cyclical Thoth,) does not de- 
scend uniformly one day every four years. It is sometimes 
stationary for eight years, or two cycles of the Julian leap- 
year, in séquence. But thèse, it will also be seen, are pre- 
dsely the times when one Julian Type is leaving our Tables, 
and another is coming into them. The effect of this change 
of the Type in appearance is always as if the usual cycle of 
leap-year, under such circumstances, were dispensed with, 
and a Julian year were reckoned as common extra ordinem ; 
i. e. as if it contained only 865 days and nights, when it 
ought to hâve contained 366 : though in reality, even under 
such circumstances, the cycle of leap-year is not dispensed 
with ; nor is any Julian year, firom first to last, in our Tables 
actually reckoned as common which ought to hâve been 
reckoned as a leap-year. 

Section V. — Date of origiruUion ofboth the equable Types, 

The primary Cyclical Thoth, (i. e. the Julian date of the 
first Cyclical Thoth,) the absolute epoch of Type i of the 
equable year, was nothing distinct from that of noctidiumal 
and of annual time itself, except in its being reckoned, con- 

£2 
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formahly to the primitive rule^ from April 24 at 18 hours, 
instead of from April 26 at midnight^ A. M. 1^ B. C. 4004. 
And this is the epoch of origination of the true iSra Cyclica, 
that of thèse Tables, reekoned from the first day of the first 
Cyclieal Thoth, to the first day of the same again, ever after ; 
April 24, A. M. 1 B. C. 4004, at 18 hours of mean solar time 
from midnight, the feria prima ineunte according to the pri- 
mitive, though not according to the Julian, rule. 

The Nabonassarian Thoth being traced back to the begin- - 
ning of things according to the proper law of its succession 
in the Julian year ; the first day of the first Thoth of this 
kind too, the proper Julian date of the first day of the first 
Thoth of Type ii of the equable year, is found to be deter- 
mined to May 20 at 18 hours, A. M. 1 B. C. 4004, the feria 
sexta ineunte, according to the primitive rule. But the true 
Nabonassarian term, (i. e. equable term in Type ii,) which 
answered at this time to the first day of the first Cyclical 
Thoth, or first equable term of Tjrpe i, (the absolute epoch 
of noctidiumal and annual equable time,) was not Thoth 1 
of the Nabonassarian year which must be supposed to hâve 
begun to be current on May 20 at 18 hours, but Mesore 10 
of the Nabonassarian year which must be supposed to hâve 
expired at that time : Mesore 10 in this year of Type ii, and 
Thoth 1 in the first year of Type i, (the first year of the 
actual JExvl Cyclica,) being absolutely the same with each 
other, because each of them at that moment was altogether 
the same with two other things, the Julian April 24 and the 
feria prima of the hebdomadal cycle, each reekoned from 18 
hours after midnight. 

Mesore 10 then must be considered the proper epoch of 
origination to Type ii of the equable year ; but only as the 
same thing substantially, if not in name, with Thoth 1, the 
epoch of origination of Type i : and both as the same with the 
Julian April 24 at 18 hours, A. M.l B. C. 4004, and with the 
hebdomadal feria prima similarly reekoned. And were the 
equable reckoning of noctidiumal and annual time still in 
use at présent as it was at first, and still in the same state in 
which, in that case, it must hâve come down from the first ; 
Mesore 10 of Type ii, in the proleptical year of the iEra of 
Nabonassar which answered to ^ra Cyclica 1 at first, must 
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haye been the epoch to which we should hâve been found 
referring the reckoning of the eqaable year at présent; 
though still onlj to Mesore 10 at that time aa absolutely 
and entirely the same^ in every thing but the name^ with 
Thoth 1 of Type i at that very time. Mesore 10 at least 
would still hâve been this epoch down to B. C. 672 Mrs. Cyc. 
8335; and Mesore 9 after it: Mesore 9 in the eqaable 
reckoning according to Type ii^ from first to last^ after 
B.C. 672^ (for reasons whidi hâve been explained in the 
proper place<^^) having stepped into the place of Mesore 10 
in the same reckoning before it : just as the Julian April 24 
dated firom midnight, or Apnl 23 at 18 hours from midnight^ 
after B. C. 672 succeeded to the place of April 25 at mid- 
night or of April 24 at 18 hours from midnight^ before B. C. 
672. On thèse points however, which are too complicated 
to be adequately discussed at présent, and too important to 
be summarily dismissed or superficially treated of and dis- 
cussed ; the necessary explauations and information will be 
found to be supplied elsewhere^. 

Section VI. — Mra Cyclica ofthe Tables^ and Mra 
of Nabonassar, 

Along with the Cydical Thoth^ i. e. the first day of the 
Thoth of Type i, we exhibit the Mrs, Cyclica from the first ; 
i. e. the true reckoning of the years of the world in tenus of 
the primitive cycle of 365 days and nights perpetually : and 
along with the Nabonassarian Thoth^ or first day of the 
Thoth of Type ii, we exhibit the Mtk of Nabonassar^ but 
only from the time when it began to hâve an actual exist- 
ence ; that is, from A. M. 3258 B. C. 747 downwards. Until 
then^ the JBra of Type ii and that of T^pe i must be considered 
the same. Nor, in the nature of things^ could one sera of 
this particular description^ except per accidens, difier from 
another ; because one year of 365 days is necessarily equal 
to another. 

The actual epoch of the Mrs, of Nabonassar however, in 
the MnL Cyclica, was 3260; which year in the Cyclical 
reckoning of annual time corresponded to A. M. 3258 in 



* Fasti Catholid, yoL i. 643. Diss. tiu. ch. ii. sect. x. 
f Fasti CathoUci, L 610-694. Diss, TÎii. 
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the iKra Mundona^ and to B. C. 747 in the JEtvl Vulgaris. 
The différence between the two seras consequently firom the 
first^ in equable years, was 3259. And this différence be- 
tween them continues to hold good ever after ; the last year 
of the -ffira Cyclica which enters our Tables being the 6008th, 
and the last of the Mm of Nabonassar being the 2749th : 
between which the différence is still 3269 as at first. 

It will be observèd that the JErsk Cyclica of the Tables^ 
and the JEm of Nabonassar, are directly connected with the 
^ra Mundana and the .^a Vulgaris though the Julian 
dates of their respective Thoths^ perpetually. To find the 
year of the world, or the year before or after Christ^ in 
which every year of either of thèse seras^ exhibited in our 
Tables, as dated on the first of Thoth in its own style, and 
under the proper date corresponding to that in the Julian 
style, enters the Tables successively ; the reader must carry 
his eye along the horizontal Une which extends from the 
given year in division E to the corresponding year in division 
A on the left : and the year which is found there will be the 
year in question, both in terms of the ^ra Mundana and in 
those of the JEm Vulgaris. 

If there should still be any doubt upon this point, (as 
under particular circumstances there may be,) the column 
of Feriœ, attached to the Cyclical Thoth, and through that to 
the Julian date, in division E, compared with the cycle of 
the Dominical Letter in division C, (i. e. with the Julian cycle 
of that letter down to A. D. 225, and with the Gregorian 
after A. D. 225,) will always décide that question : and the 
similar column in the same division E, attached to the 
Nabonassarian Thoth and to its Julian date firom A. D. 225 
downwards, by being compared with the Julian cycle of the 
Dominical Letter in division C fix>m A. D. 225 perpetually, 
will do the same thiog for that. And this is a test or crite- 
rion of the equable annual reckoning in terms whether of 
the iSra Mundana or of the ^ra Vulgaris, each of which is 
Julian (or may be considered so) perpetually, which will 
never be found to fail. 
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Section VII. — On the proportion ofthe Thoth of Type i to 
the Thoth of Type iiperpetually. 

As the Cyclical Thoth iSra Cyclica l was falling on April 
24 at 18 houTB from midnight, and the Nabonassarian Thoth, 
in the corresponding year^ was bearing date on May 20 at 18 
honrs from midnight ; it is manifest that there was a différ- 
ence in the reckoning of equable annual time from Thoth 1 
to Thoth 1 perpetuaUy, in one of thèse Types, compared with 
the same kind of reckoning in the other, from the first, which 
amounted to 26 equable days and nights: a différence of 
plus on the one side to that extent, and of minus on the 
other, respectively. We mark this distinction accordingly, 
at the ingress of the first Julian Type of our Tables, (which 
is also that of the first Nabonassarian one,) by ± 26 : imply- 
ing thereby that 26 days being added to the date of the 
Cyclical Thoth, i. e. to the first day of Type i, at this point of 
time, will give you the date of the Nabonassarian Thoth, or 
the first day of Type ii, at the same time : and vice versa, that 
26 days subtracted from the latter will give you the date of 
the former. 

We continue to mark this différence, in the same way, at 
the ingress of successive Julian or Nabonassarian Types and 
Julian Periods, after the first, -^Era Cyc. 1 A. M. 1 B. C. 4004, 
down to the twenty-seventh, iEra Cyc. 8279 A. M. 8277 
B. C. 728 : and it will be perceived that it goes on decreasing 
by unity, with the ingress of every fresh Type; and therefore 
that at this particular time, (the date of the ingress of Type 
xxvii,) it is reduced to ±0. The ingress of this Type conse- 
quently, and its proper date in each of thèse œras, ^ra Cyc. 
8279, ^ra of Nabonassar 20, ^ra Mundana 8277, and Mt9^ 
Yulgaris 728, is the date of the first total and absolute coin- 
ddence of Type i and Type ii of the equable reckoning of 
noctidiumal and annual time from the first: which began 
indeed in a state of coïncidence, but only relatively, because 
under a différent name in the proper style of each, and from 
a différent equable term in each ; but never had met toge- 
ther before, nor coincided in ail respects, until now. 

Of the importance of this coincidence, and at this particu- 
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lar point of time, we hâve said enough elsewhere s. Yet it 
lasted only 56 years; viz. from JEtk Cyc. 3279 JEn Nab. 20 
A. M. 8277 B. C. 728, to Mm Cyc. 3835 ^ra Nab. 76 A. M. 
3333 B. C. 672 : and at tfae ingress of our twenty-eighth Ju- 
lian Type, which then took place, and that of the twenty- 
eighth NabonasBarian also, the two Thoths began again to 
differ, and as before by a day. But the relations of the dif- 
férence to each respectively from this time forward were in- 
verted : for both Thoths having passed through + B. C. 
728-.B. C. 672, the différence between them B. C. 672 became 
+ 1: i. e. from this time forward the common différence was 
to be subtracted from the date of the Cyclical Thoth to get 
that of the Nabonassarian, or added to that of the Nabonas- 
sarian to obtain that of the Cyclical. And if we foUow the 
two Thoths, in this new state of their relation to each other, 
to the end of the Tables, we find that as the différence be- 
tween them began with being + 26, so it ends with being 
+ 21; i. e. very nearly as much the contrary way: the last 
cyclical Thoth being April 80 at 18 hours, the last Nabonas- 
sarian one April 9 at 18 hours *. 

It foUows too, from this relation of the two Thoths to each 
other, in the same Julian notation of each perpetually, (one 
of them being so much higher, the other so much lower, in 
terms of a common reckoning); that the sum of the equable 
JEta in one of thèse Types and that in the other, at a given 
time, wiU not always appear to be the same : but occasionally 
will seem to differ from each other by one year. This hap- 
pons as often as the first day of the Thoth of each, (the first 
day of Type i and Type ii respectively, in its proper sera,) in 
the course of the révolution, which both are constantly de- 

* It is however to be observed hère, that this increasing différence from 
A. D. 335, the ingress of Period xxxv, downwards, is merely nominal and 
apparent; analogoua to that of the Julian and Gregorian reckoning, from 
a given point of time perpetuaUy. The real différence between Uie two 
Thoths, at the ingress of Period zxzv A. D. 335 ^ra Cydica 4333 Nab. 
973f was eight terms and no more. And it bas never been any thing moce 
or ]es8 than eight terms, from that day to this. See our Fasti, i. 644; 
pies. viii. ch. ii. sect. xii, where thia point is fully ezphdned. 

s Fasti Catholid, i. 639. Diu. viii. ch. ii, aeot. ix: 657. ch. iii. sect. i. Art. x. 
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Bdibing round eveiy term in the fixed natund or Julian 
year in order^ is coming at stated times to a coincidenoe 
with Jannary 1. 

If the equable Thoth of either kind falls on Jannaiy 1 in 
the Julian leap-year^ it will also fall on December 31 the 
same year; and two equable years will begin in the same 
Julian year^ one on the first day, the other on the last^ 
thereof. Now thia cornes to pass four times in the course of 
our Tables; twice before B.C. 728, and twice after that date. 
On the two first occasions of this kind, the Cyclical Thoth 
was still lower than the Nabonassarian in the same Julian 
notation of each ; and therefore it came to January 1 and 
December 81, each in the course of the same Julian year, 
before the Nabonassarian Thoth did so. On the two later oc- 
casions the Nabonassarian Thoth is the lower term of the two 
in the Julian notation of both : and therefore the coïncidence 
in question happons sooner in the JEm of Nabonassar than it 
does in the JErn, Cyclica. A temporary disturbance and in- 
terruption of the parallel succession and reckoning of the 
two JEtbb, under their proper Julian exponents respectively, 
is hereby produced; but it is only temporary; and it dis- 
appears as soon as both Thoths hâve passed through the 
same state of coinddence with January 1. 

Section VIII. — On the reckoning ofFeruB in the equable 
Mra ofeach kind, 

A colunm of Feriœ is attached perpetually to the first day 
of the Cyclical Thoth, or the Julian date of every year of the 
sera in Type i, in this same division E ; and another to the 
first day of the Nabonassarian Thoth, or the Julian dates of 
the years of the sera of Type ii : though not perpetually or 
from the first, but only firom A. D. 225 downwards. 

lù both thèse the Ferise are to be understood to be reck- 
oned according to the primitive rule of the noctidiumal cycle, 
yiz. firom sunset, or 18 hours firom midnight ; and not, accord- 
ing to the proper Julian mie of the rame thing, fix>m mid- 
night. And this should be kept in mind : otherwise it will 
always appear firom the inspection of the Tables as if the 
Thoths of each kind entered them perpetually on a feria of 
the hebdomadal cycle one number lower in the Julian reck- 
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oning of such feriae than that which is actnallj assigned 
them. 

On comparing thèse columns of ferise together, it will be 
seen that the Nabonassarian ranges one number lower than 
the Cyclical. This is the constant test of the truth and con- 
sistency of each, and of the préservation of its proper relation 
to the other perpetually. The explanation of the phenome- 
non is that^ A. D. 225^ the first day of the Nabonassarian 
Thoth entered the Tables in a state of equality to the 28th 
of the Cyclical Mesore; and mutatis mutandis ever after re- 
tained that equality to it*'. Now the feria of Mesore 28 in 
the course and succession of the same hebdomadal cycle is 
necessarily one number lower than that of Thoth 1 ; being in 
fact always the same with that of Epagomene 6 : for there 
are always seven days in the equable reckoning of such days 
from Mesore 28 to Epagomene 5 ; and eight to Thoth 1. 

It will be seen too^ on inspection and comparison^ that the 
feria of Mesore 28 in Type i^ and that of Thoth 1 in Type ii^ 
after A. D. 225, are still always the same ; though the Julian 
date of Mesore 28 in the former, and that of Thoth 1 in the lat- 
ter, are not the same, except from A. D.225, the date of the in- 
gress of Period xulv, to A. D. 365, the date of that of Period 
xxxvi. It will be seen however that the différence between 
thèse JuUmi dates themselves, from the time when they begin 
nominally to differ at ail, i. e. from the date of the ingress of 
Period xxxvi, is only that which exists at présent between a 
given Gregorian term, and the oorresponding Julian one; a 
différence which, as we hâve more than once already ob- 
servedi, is perfectly compatible with a real agreement at 
bottom, especially in the place of both in the order of the 
hebdomadal cycle. Yet this différence amounts at last to as 
much as 13 days; by which the Julian date of Mesore 28 in 
the last year of the iEra Cyclica which enters our Tables, 
(April 22 at 18 hours,) exceeds the Julian date of the first of 
Thoth in the last year of the ^ra of Nabonassar, which does 
the same, April 9 at 18 hours. But this is the différence 
which exists at the same point of time between a given Gre- 
gorian and the corresponding Julian date ; as our Tables also 

^ Fasti Catholid, L 643 sqq. Diss. yiii. ch. ii. sect. xi. xii ; 660. ch. iii. sert. i. 
i See the note, p. 56. 
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shew. It is^ or will be^ the différence of styles^ new and old^ 
as they are called, A. M. 6004 A. D. 2000, the last year of 
our Tables in the ^ra Mundana and in the ^ra Ynlgaris. 

It shoold be remembered then that in each of thèse eo- 
lumns the succession of ferise is reckoned from sunset, not 
firom midnight. If this succession in division E is oompared 
with the similar one in division C, it will always be found to 
be the same with it; only that from A. M. 1 B. C. 4004, to 

A. M. 4229 A. D. 225, the succession of feriae in E, attached 
to Type i of the equable reckoning, is to be referred per- 
petuallj to the Julian succession in C : and after A. D. 225 
to the Gregorian one of the Fasti : while, as to the succes- 
sion of feriae attached to the Nabonassarian Thoths of Type ii, 
it is to be referred to the Julian succession in C, at ail times, 
exclusively. 

There is yet more to be said on this subject : particularly 
on the simple and obvions, yet withal démonstrative and con- 
clusive, proof of the truth of the hebdomadal cycle of the 
Fasti, fumished by this succession of feriœ in conjunction 
with the first day of the JEm Cyclica perpetually : but we 
purposely reserve it for a future opportunity. 

vi. — Siûpth éUvisUm ofthe Fasti, or divirion F. .Mra Seleudda- 
rtun : Mra Grœeorum : JEra Bumœa : JEra Alexandri : 
jEra Dkufl-kamaim, or DWil-kamaim^ or Bicomis. 

The sixth division is symbolised by the letter F. It con- 
tains the dassical œra commonly called the i'Era Seleudda- 
mm, though known also by a variety of other appellations, 
especiaUy in the style of the writers of the east; among 
which is that of Dhu'l-kamaim or Dh'il-karnaim, the Mn^ 
Bicomis, or of ''The lord of the two homs i" borrowed, as 
we believe, firom a certain historical £eu^ recorded of Seleucus 
Nicator, rather than from any thing in the personal history 
of Alexander the Great, and espedally his supposed relation 
to Jupiter Hammon. 

It admits of proof that this œra must hâve taken its rise 

B. G. 312, in the Macedonian month Hyperberetœus ; and 
therefore that the proper head or epoch of the reckoning of 
annual time in terms of this œra was always the Macedonian 
month Hyperberetœus : so much so that even when Hyper- 
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beretœiis had now become the last month in the calendar^ 
and Dius the first^ the œra was still reckoned from Hjrper- 
beretœus, though the calendar bore date from Dius. And 
although B. C. 312 is also the commonly received date of 
the beginning of the reign of Seleucus Nicator, and there- 
fore of the foundation of the dynasty of the Seleucidœ his 
descendants ; we much question whether this particular aéra 
was connected originally with that epoch : and not rather 
with that of the foundation of the city Seleucia on the 
Tigris. The actual reign of Seleucus does not bear date 
B.C. 312, but some years later: neither did it begin at 
Babylon, or in Upper Asia^ but at Antioch. Into thèse 
points however we hope to hâve an opportunity of inquiring 
more at our leisure elsewhere. 

It is sufficient to observe at présent, in explanation of this 
^ra, that it must hâve been a lunar œra at first, and reckoned 
by lunar years, from the first of the lunar month Hjrperbe- 
retaeus; but that it became solar in conséquence of the 
transition of the lunar into the solar calendar *( : from which 
time forward it was reckoned from the solar Hjrperberetseus. 
At présent, it is to be considered a continuons reckoning of 
annual Julian time; which, as a gênerai rule, may be assumed 
to bear date from October 1, B.C. 312. Another epoch 
indeed is sometimes to be met with ; (i. e. in certain of the 
Oriental writers ;) which would be more in conformity to the 
first and proper date of the sera: insomuch as this other 
epoch is Sept 1 — a Julian term nearer to the first of Hyper- 
beretseus B. C. 312, than October 11 But though there is 
good authority for this date, we hâve not thought it expé- 
dient to départ from the more generally received rule of 
reckoning the ^ra Seleucidarum from October 1. It enters 
our Tables therefore on October 1, B. G. 312, at midnight, 
according to the Julian rule of the noctidiumal cycle ; and 
its annual date in our Tables ever after is October 1 at mid- 
night abo : the sum of the sera which we exhibit therein 
being 2812. We hâve already expkdned m that the Mm 
Orsecorum, or iEra Bumsea^ (names sometimes given to this 

^ See our Fasti, toI. i. 6oa — 607. ch. iT. aect. vii. 
Difls. vii. ch. y. aect. iii. m Supra, pag. 13. 

1 See our Fasti, vol. ii. 467. Diaa. xii. 
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sera also, though improperly,) differs in defect from this 
perpetuaUy by unity ; but in other respects it is the same 
with it. 

vii. — Seventh division oftke Fasii, or division G. .^hra of 
Indiction : '*lv^iKTMvos or *Eittv€iirj<r€<ùs, 

This seventh division is denoted by the letter O. It com- 
prehends the Mm of Indiction ; a continuons reckoning of 
Julien years in cycles of 15 at a time : so called ab indi- 
eendo) from the êettlement, publication^ and notification, in 
one Word Indiction, at stated times of fiscal arrangements, 
and fiscal exactions : the taxes, the tributes^ the dues of 
whatsoever kind^ which under the emperors were claimed 
by the impérial exchequer. 

Chronologers hitherto seem to hâve regarded the date of 
this sera as a very doubtful point; only that it must be 
oomprehended within certain limits, such as the beginning 
of the reign of Constantine the Great, and the end of the 
reign of his son and successor Constantius. In our own 
opinion, the cycle of Indiction is to be considered the lineal 
représentative of a much more classical and much older 
cycle, the Lustral cycle of ancient Rome, which entered 
three times perpetually into this. Nor are authorities want- 
ing which expressly assert this fact. In this case, the begin- 
ning of the cycle of Indiction goes back virtually, if not 
actually, to that of the Lustral cycle; which was B.C. 562, 
in the reign of Servius Tullius. We hâve traced the différent 
changes of this more ancient cycle, among our other inquiries 
into the old Roman calendar; down to the time when it 
finally passed, as we believe, into the cycle of Indiction : 
which time we think is to be dated in the 7th year of Con- 
stantius, A. D. 343 n. 

D In the Corpus Inscriptionom Gne- the oommon nile, would begin Sept i 

carum, tom. iii. P. xxiz. p. 325, Intro- A. D. 355 ; and Jan. i A. D. 355 

ductio. mention U made of a papyrus would be more properly Indiction zii 

found at Elephantine in Upper Egypt, than xiii. Possibly the date ziii is in 

(ap. Young, Hierogl. No. zlvi) which error for zii : or the Indiction itself in 

bore date Jan. la, A. D. 355, in the this instance was reckoned from Jan. x, 

reign of Constantius, and Indiction (aocording to the Roman Calendar,) or 

ziii. This isprobably the earliest date in from March 31, (the firat day of the 

terms of the sera of Indiction, which Julian calendar of Upper Egypt, see 

has yet corne to light: though, in our Pasti, toI. iv. 213-261. Diss. xvii. 

Btrictness, Indiction ziii, according to ch. iii.}, not from Sept. 1, A. D. 343. 
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In point of fact however^ it haa long been agreed that 
there hâve always been various reckonings of this sera, 
and from différent epocha ; which corresponded only in the 
length of the cycle adopted by each : that being uniformly 
this particular cycle of 15 years. The principal styles of this 
kind are the Constantinopolitan, dated firom Sept. 1 ; the 
impérial or Cœsarean^ dated firom Sept. 24; and (from the 
time of pope Gregory VU downwards) the Roman or Ponti- 
ficial^ dated from December 25 or January 1. The most 
anthentic is that of Sept. 1 A. D. 813 ; and this is the date 
which we hâve adopted in our Tables^ and from which the 
sera is reckoned therein perpetually : though^ if we are not 
mistaken in the conclosion proposed above, even this must 
be considered to anticipate 30 years^ or two cycles^ on the 
true date of the sera itself . The earliest date^ distinct firom 
this, is A. D. 312; the latest A. D. 315: and it is found 
reckoned firom A. D. 314 between thèse two, as well as from 
A. D. 313. The sum of this sera in our Tables amounts to 
113 of its proper cycles. As an actual reckoning of time, 
and in this form, we cannot consider it to hâve had any 
existence before A. D. 343. As a mère measore of duration, 
it may be carried back to any distance : in which capacity, 
(as we hâve aiready explained,) and for which purpose, it 
enters into the Julian period of Scaliger; and goes back 
proleptically as far as B. C. 4713. 

viii. — Eighth division ofthe Fasti, or division H. 
The Mra ofHepra, 

The eighth division is marked H ; and contains the Ara- 
bian iEra of Hej'ra, i. e. " The Plight.'' We hâve borrowed 
this ^ra, for the use of our own Tables, from the French 
work, entitled ** Art de vérifier les dates'' ; taking care only 
to verify it as we proceeded, and to satisfy ourselves of its 
accuracy: which gave us almost as much trouble, as the 
calculation of the .^Ira itself, firom the first, would hâve 
donc. 

This sera is not older than A. D. 622 : nor, in fact, so old. 
It was only in the reign of the second Khalif Omar, (and 
comparatively late in his reign,) that the epoch, firom which 
the sera takes its name, was assigned it; viz. the date of the 
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event denoted by Hej'ra or " The Flight/' i. e. the eacape or 
retreat of Mohammed ftom Mecca to Médina, A. D. 622 : 
while as to the calendar reckoning attached to the sera in 
its présent artificial or technical form, it is 200 years younger 
than the epoch of the œra^ Â. D. 622. And in onr opinion, 
having been purposely completed in ail its détails against* 
that time, by the astronomers of the Khalif Al-Mamoun at 
Bagdad, it was made public and brought into use at the 
beginning of the 8th cycle, reckoned proleptically from the 
epoch of the -Era, Hej'ra 211, A. D. 826. 

This œra is strictly a lunar one. No year in the style of 
Hej'ra contains either more or less than twelye lunar monlihs, 
reckoned according to the rule of the calendar; i: e. from 
phasis to phasis, rather than from conjunction to conjunc- 
tion, perpetually: and none contains either less than 854 
days and nights, or more than 355. It has a cycle howerer, 
peculiar to itself ; a cycle of 30 years of the sera, and of 360 
calendar months of the standard of the œra. This standard 
was purposely assumed by the authors of the calendar at 
29d. 12h. 44m. of mean solar time exactly ; no r^ard being 
paid to any fraction of such time, in seconds or parts of se- 
conds, which ought to hâve entered it besides : because no 
such fittction of mean solar time which could possibly hâve 
entered into any standard of the mean lunar month, of the 
time of the authors of this calendar, would hâve been liable 
to accumulate to a day and a night complète in less than 
2000 years. 

The annual reckoning of the Hej'ra then, that is, every 
12 of its months in séquence, contains 354 d. 8 h. 48 m. of 
mean solar time: and did it contain 854 days and nights 
ezactly, each cycle of 30 years would be completed in 10620 
days. But in reaUty 30 lunar years, or 360 lunar months of 
the standard of the œra, contain 10631 days; that is, 11 
days more than 10620 : and thèse are consequehtly the 
supemumerary or intercalary days of the calendar, in every 
cycle ; distributed, according to the positive rule laid down 
by the authors of the calendar, among the 2d, the 5th, the 
7th, the lOth, the 13th, the 16th, the 18th, the 21st, the 
24th, the 26th, and the 29th years of the cycle respectively. 
And as thèse are adopted as the intercalary years of the 
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cycle in the Art de vérifier les dates^ they are the interca- 
lary years in the œra of Hej'ra in our Fasti also : and the 
aaterisk^ prefixed to such years^ points them ont perpetoally. 

The rule, to which we hâve referred, was however so far 
ambi^ous^ and of doubtful application^ that, according to 
the strict letter of the rule^ the 15th year of the cycle had 
just as good a right to be intercalary^ as the 16th : and in 
the style of the Arabian astronomers the 16th, and not the 
16th, year of the cycle is the regular intercalary year at 
that period of its decursus. Besides this too^ the astrono* 
mical epoch of the sera of Hej'ra itself differs by one day 
from the common or vulgar one which we hâve adopted 
after the Art de vérifier les dates ; the former being July 14 
at 6 p. M. or July 15 at midnight^ A. D. 622, the latter 
July 15 at 6 p. m. or July 16 at midnight. The astrono- 
mical reckoning of the sera, in annis eapansis, may be seen 
in the tables of Oravius, which accompany his édition of the 
Epochse Celebriores of Ulugh Beigh<>. It is easy therefore 
to compare this with the vulgar or popular, which we exhibit 
in our Tables. The former should differ by one day from 
the latter, in every year of the cycle, except the 16th : and 
in that it should agrée with it, at least from the first day of 
the 16th year to the 354th inclusive. 

The lunar calendar of the Arabians, older than Hej'ra, was 
différent frx>m this of Hej'ra : and yet the latter was derived 
from the formerP. The names of the months also in the 
calendar of Hej'ra are older than the sera of Hej'ra. The 
order of thèse months too, in the more ancient calendar, 
was différent from that of this. At présent Moharram is 
the first month: originally it was the third. We exhibit 
thèse names and this order, as they hâve always stood in 
connection with the sera of Hej'ra : premising that the 
months themselves are altemately 30 and 29 days long, not 
29 and 80 ; and that, in the intercalary years of the cycle, 
the supemumerary day is given to the last month of the 
calendar, which in such years becomes a month of 30 days, 
but in ail the rest is one of 29. 

o Londini, 1650. 4to. 
P See our Fasti, i. 677. Diw. viii. App. ch. i. sect. iii. art. ii. 
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Lunar Calendar ofHef'ra. 



Order, names, and iengih of the months. 
Order. Namet. 

i Moharram 

ii Safor 

in Rabia el Awai, Prior or former 

iv Rabia el Akhir or £1 Tsani, Posterior or latter 

y Jornada el AwaI, Prior or former 

yi Jornada el Akhir or £1 Tsani» Posterior or latter 

▼ii Rajeb 

viii Shaaban .. 

iz Ramadan . . 

X Shawâl .. 

zi Dhulkaadah 

zîi Dhulhajjjah 



Length. 
30 days 
39 — 
30 — 
39 — 
30 — 
39 — 
30 — 
39 — 
30 — 
39 — 
30 — 
39 or 30 



The colnmn of ferise^ which enters this division of the 
Tables also^ is a necessary complément of the calendar of 
Hej^ra; because of the use which the Arabian writers them- 
selves constantly make of the hebdomadal cycle^ by specify- 
ing therein and characterising thereby almost ail their dates. 
The Arabian nightday is reckoned £rom simset to simset, in 
conformity to the primitive rule; and in the nsage of the 
common people always has been9 : thèse ferise of Hej'ra, in 
the Art de vérifier les dates^ like the Julian dates to which 
they are attached^ are reckoned according to the Julian rule^ 
fix>m midnight to midnight. And though we should hâve 
preferred a reckoning^ both of the calendar Julian dates of 
Hej^ra and of their proper ferise also^ more in conformity to 
the actual rule of the Arabians ; we hâve not thought proper 
to disturb the arrangements of the Art de vérifier les dates 
in thèse respects. 

It wiU appear, on inspection, that thèse ferise rise five 
nnmbers higher every cycle of 80 years of Hej'ra; and come 
round to the same order again in every seven such cycles^ or 



4 Aooordliig to Mr. Ideler indeed, 
the identifie Arabians, who make nae 
of the Coptic, the Syrian, and the Per- 
■an calendan respectively quite as 
nradi as of their own of Hej^ra, some- 
also, (thongh not always,) ac- 



commodate their reckoning of the noc- 
tidiumal cycle to the râe of thèse 
calendars, instead of that of their own ; 
L e. moming. Halma's Ptolemy, yol. 
iii. Memob, ut sapra, p. 155. 
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210 years of the ^ra. The reason is that^ as each cycle con- 
tains 10631 days^ it must contain 1518 weeks^ and five days 
over of the 1519th. The hebdomadal period of the calendar 
is therefore seven of its proper cycles, 210 of its proper years. 
But the lunar dates of the calendar do not come round to the 
same solar or Julian in that length of time also. There is in 
fact no solar or Julian period of this form of the lunar calen- 
dar ; or noue of reasonable extent. It is of ail the least en- 
titled to the name of a lunœsolar calendar. It acknowledges 
no law, and observes no prescription, but that of the actual 
course and succession of the moon, cyclically reckoned ac- 
cording to its own positive rule ; i. e. not from conjunction 
to conjunction, or from opposition to opposition, but from 
the phasis to the phasis again, perpetually : in which respect 
it generally agrées to the truth of nature itself . 

ix. — Ninth division ofthe Fasti, or division I. The .^ra 
Persica, or jEra of Yez-de-jerd. 

The ninth gênerai division of the Tables is marked by the 
letter I. It contains the ^Era Persica; sometimes called 
(but improperly) the Epocha Persica : i. e. the iEra of Yez- 
dejerd, or Yezdejerdica. And this too is only a form of the 
equable reckoning of annual time, as much as the ^ra 
Cyclica, or the iBra of Nabonassar ; only that in the actual 
shape, in which we first exhibit it, it took its rise at a much 
later point of time than even the Mm, of Nabonassar : viz. 
A. M. 4636, A. D. 632, iEra Cyclica 4639, iEra Nab. 1880. 
Tet notwithstanding this, and in reality, this Mtb, Persica, 
comparatively so modem in point of date, is only the modem 
représentative of a much more ancient aéra, peculiar to Persia 
too ; of which we hope some time or other to give a full ac- 
count : the antiquity of which is little inferior to that of the 
iBra of Nabonassar itself. That this more ancient œra was 
ever connected with such a point of time as the epoch of the 
^ra of Yezdejerd, and that it has been continued de facto 
down to the présent day in the shape of the ^ra Persica; 
must be resolved into a combination of circumstances which 
cannot now be explained. 

The Thoth of this Mtvl is the first day of the first month in 
the Persian calendar, both of the time of Yezdejerd and also 
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at présent, wheresoever that calendar is still in use ; i. e. the 
month which is known by the name of Pher-var-dîn-mah : 
and the first Thoth of this kind was the Julian date of Pher- 
▼ar-din-mah, (only, as reckoned by the Persian rule from 
6 A. M.,) June 16 A. D. 632. The tradition connected with 
the origin of the Mr& is this; That it took its rise, along with 
the accession of Yezdejerd to the throne of Persia, in this 
year and on this day, the first of Pher-yar-dîn-mah, the first 
day of the first month of the calendar at the time : which 
day in the Persian style, being sacred to the Suprême Prin- 
dple in the ancient religion of Persia, firom time immémorial 
was called by his name, Hormuzd. 

The Persian months in this ^ra are 30 days each in 
length; following the proper equable rule, the same still as 
at first. They hâve the five snpemumeraiy days (Epago- 
mensB or Appendices) of the equable year; which had no dis- 
tinctive appellation in the Persian calendar at first, of which 
any thing is known^ any more than in any other of the same 
antiquity. Scaliger indeed afSrms^ that they had the name 
of JVahak, in their proper calendar; but he does not explain 
where he found this name, nor what it meant. No such 
name appears in Hyde, who teUs us merely^ they were called 
by the ancient Persians Pengji Maz^di-yarsehân, i. e. Pentas 
sacra, "The Sacred or Holy five^' (days.) But it is certain that 
their most usual dénomination among the Persians them- 
selves, at présent, is that of Pengja Duzdîda^; the meaning 
of which is the same as that of the Arabie £1-Musteraka, 
the name which the Arabians gave them : and which conse- 
quently, it is to be supposed, must hâve passed to the Per- 
sians from the Arabians. The meaning of both is Pentas 

r De Emendatione, iy. 394 C : Ca- Ideler^ hneyéfiMreuy or ^' tempora inn- 

nones laagogici, lib. iii cap. zii: Thés, titia/' L e. '' intercalary days/') and 

Tempomm^ p. 168. We conjecture the fifth in particular, Wahescht, 

that this leamed man, whose oriental or Wascht. We take this to be the 

érudition was ahnost as great as his Wahak of Scaliger. It must be ad- 

dasaical, through some oversight or mitted however that Scaliger, De 

other confounded a particnlar name of Emendatione, loc. cit. has thèse five 

the fifth epagomene with a gênerai names also, somewhat differently writ- 

name for the five epagomense. Mr. ten: and in his list the fourth is 

Ideler at least (Ptolemy of Halma, Wahascht, the fifth Haschnusch: cf. 

tome tv. p. 206) qnotes a list of the Hyde, DeReligioneVett. Per8aram,XY. 

epagomense firom Alfergan, in which ail for thèse names also. 

fiye are deaignated coUectiyely Enderds- s De Religione, zy. 

Chàhatj (meaning, aooording to Mr. t Hyde, loc. dt. 

f2 
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Furtiva : "The Kve of Stealth :'' the five which might hâve 
crept into the calendar at first by stealth^ and might hâve 
lurked there unseen and unnoticed ever after. 

Now^ in the more ancient calendar, and according to its 
proper rule, the place of thèse Musteraka could never be 
fized and stationary for more than a certain length of time 
at once : but they always foUowed some one of the months. 
We shall not digress at présent to explain what changes and 
tums of this kind they had passed through, before the time 
of Yezdejerd. It is sufficient to state that, at the epoch of 
his accession, the month which they were following in its 
tum was Abân-mah, the 8th in order £rom Phervardîn-mah. 
They continued de facto to follow Abfin-mah long after the 
time of Yezdejerd : but at last, for convenience sake, and in 
order that the uniform reckoning of the months, from the 
beginning to the end of the calendar, might not be broken 
nor intemipted by the intervention of thèse five days, they 
were transposed to the end of Esphendârmad-mah, the last 
month of the calendar both in the time of Yezdejerd and 
still. The date of this change in their place is known : and 
they still follow Esphendârmad-mah. 

We .présent our readers hère with the scheme of this Per- 
siau calendar also, as it is used at présent in connection with 
this Mrh of Yezdejerd. 

OrdeTt names, and length of the months in the Persian Calendar. 



Order. 
i 

ii 
iii 
iv 

V 

vi 

vii 

viii 

ix 

z 
zi 
3di 

xiii 



Vèxûm. 
Phervardîn-mah or month 
Ardebehisht — 
Churdâd — 
Tîr .. — 
Murdâd — 
Shahrivâr — 
Mihir — 

Abân — 

Ador — 

Dey — 

Bébman — 
Esphendânnad-mah or month 

Pengja Duzdîda-i 
El-Mu8tenika / tentas fiiitiva 



Luigtfa. 

30 days. 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

30 — 

360 

5 

365 
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The perpétuai affix of mah (or month) is attached to thèse 
names of the months, to distinguish them^ as so applied^ 
from the same terms when used as the names of certain of 
the days of the month also. In this case^ they assume the 
aflSx of rouz or rûz^ which means day^ instead of this of 
mah or month. 

We hâve assigned a column of ferise to the Thoths of this 
Persian ^ra also ; beginning with the first of the number, 
the first day of the Mm, June 16 A. D. 632, which in that 
year fell on the feria 3^ or Tuesday. From this radix or 
epoch of thèse ferise they are ail to be reckoned agreeably to 
the usual rule of hebdomadal in equable aunual time; but so 
that each must be supposed to corne in and go out of the 
Tables at 6 a. m. perpetually. The primitive rule of the 
noctidiumal reckoning was as common in Persia from the 
first, as any where else ; and we consider it doubtful whe- 
ther it was ever superseded even in Persia by this other rule, 
except for religions, liturgical, or ecclesiastical purposes^: 
though it cannot be denied that, from a certain time down- 
wards, the actual rule was to reckon the noctidiumal cycle 
from sun-rise; and it is still the rule of the Parsees of mo- 
dem times. We hâve iiiquired however elsewhere into the 
date and the reasons of this change : and as we trust hâve 
explained them'. 

Scaliger observes that as a dvil sera the Mtb, Persica is 
no longer in actual use in Persia. In our opinion, it was 
never in actual use in that capacity, or only for a very short 
time. As an astronomical sera however it has always been 
of very gênerai use in the east : and even for ordinary pur- 
poses, trom motives of religion, the Parsees of Eerman and 
Surate, the modem disciples of the ancient Zerdusht or 
Zoroaster, appear to hâve made a point of using it, if not 
exdusively of any other, yet quite as much as any other. 

The sum of this iGra, which enters our Tables, is 1370 
years. 

w See the Fasti Catholid, i. 306. x Ibid. 349. Vias. ▼. ch. W. sect y. 

Dîn. iv. ch. ii. sect zii. and Appendiz to toI. vr. ch. iv. 
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X. — Tenth division of the Fasti, or division K. 7%e jEra 
GelaUea : JEra Mélïkœa or Regia : jEra Sultani or Sut- 
tanensis, 

The tenth of our gênerai divisions is characterised by the 
letter K. It contains the JSra Gelalsea. 

This Mr2i, in effect and practice^ is Julian, proceeding in 
cycles of four years perpetually^ ezcept at stated times; 
three of which are 365 days long and the fourth 366. And 
yet it* is reckoned^ or snpposed to be reckoned, perpetnally 
also from a fized natural term^ the natural yemal equinox^ 
called Nauruz or Neur&z in this form of the Persian calen- 
dar; the meaning of which term is New-day, or New-year's 
day. 

The first Nauriiz or New-day of this description^ in con- 
nection with the reckoning of this ^ra^ and in terms of the 
Julien calendar^ was the Julian date of the vemal equinox^ 
for the meridian of Ispahan in Persia^ as determined by 
actual observation^ March 16 A. D. 1079 ) and every year 
of the iËra^ from that time to this^ has borne date^ or must 
be supposed to hâve donc so^ in terms of the Julian reckon- 
ing of natural or tropical annual time, on the Julian date 
of the same natural phenomenon, for the same meridian^ or 
for that of some other quarter where the Persian court 
might be residing at the time, similarly determined by ob- 
servation : or^ at the latest, on the Julian date of the next 
day. An observation of this kind is înstituted every year^ 
preliminary to the déclaration of the Naurûz; but the Nau- 
ruz itself is declared according to a positive rule^ sometimes 
for the same day^ sometimes for the day after. 

StiU this u^ra, to ail intents and purposes^ must be consî- 
dered a Julian sera. It has its five Musteraka^ three years 
in succession, and its six, every fourth. It differs from the 
idea of a proper Julian œra only in having a cycle of leap- 
year which is not always four years in length. In this ^Ëra, 
at stated times, there are four years in séquence with five 
Musteraka only, before there is one with six : which in the 
proper Julian œra is no^ permitted, though in the proper 
Gregorian it is. And, as a gênerai rule, this happens once 
in every 28 or 82 years. The cycle of leap-year in this lEjn^ 
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consequeutly cannot agrée with that in the Julian^ for more 
than 28 or 32 years^ seven or eight cycles of each kind^ at a 
time. 

The history of this Gelalsean correction however in ail its 
détails is part of the gênerai account of the Persian calendar^ 
-which for the présent must be reserved; though we hope 
that in due time we shall be permitted to give it entire to the 
world : and there are few of the calendars of antiquity the 
history of which £rom first to last is more curions and inter- 
esting than that of this. The style of the Gelalœan JEtsl, so 
fax as concems the use of a calendar, is the same with that 
of the Mjm Persica. The months of the calendar follow the 
same order^ bear the same names^ and are of the same length 
in each. The place of the Musteraka is after the same 
month at présent in each; the last of the calendar in each. 
The only différence is that the Naurûz of the JEtvl Persica is 
perpetually shifting its place in the order of the natural year ; 
that of the JErsi Gelalsea is constantly attached to the same 
natural term^ within the limits prescribed by the rule of the 
calendar at least : and that the Musteraka in the former are 
never more than five in number, in the latter they are some- 
times six. Besides which^ there was a différence of 18 days 
in the reckoning of the calendar dates of this Mra, compared 
with the same things in the JErdL of Yezdejerd^ which was 
purposely introduced £rom the first. The date of the i3Sra 
Gelalsea in terms of the JEj^l Persica was an. 448 : and the 
Ist of Phervardîn-mah in that year^ as our Table shews^ was 
falling on Feb. 25, and therefore the 19th on March 15. Ànd 
this being the Julian date of the actual vemal equinox^ A. D. 
1079, it was taken and constituted the first Naurûz or new 
year's day in the JErs, Gelalaea, in the style and under the 
title of the Ist of Phervardin-mah in the first year of this 
JEjn^ ; though it was the 19th of Phervardîn-mah in the 448th 
year of the i£ra Persica. 

In this Mt?l too the night-day is properly to be reckoned 
from sunrise, or 6 a. m. The years of the JEn^ enter our 
Tables in their regular order from A.D. 1079 to the end ; and 
their number, in ail, is 922. But we hâve not ventured to 
spedfy the proper Julian date of the ingress of each; though 
it might hâve been donc in repeated instances, in which it 
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liappens to be known from testimony. An observation^ as we 
hâve explained^ of the natural phenomenon of the equinox takes 
place every year^ before the déclaration of the Nanrûz; and the 
rule of the calendar is to déclare the Naurûz for noon^ next be- 
fore or next after the ingress of the sun into the first point of 
Aries; whether that is noon on the same day, or noon on the 
next. But what reliance is to be placed on the accuracy of ob- 
servations^ as made by the Persian astronomers^ perpetually? 
or what can be known every year of the meridian for which they 
are made? We hâve thonght it best therefore on the whole 
to date the years of this JEm simply from the vemal equinoXj 
and simply for the meridian of Ispahan ; between which and 
that of our Tables the différence in time is +lh. 6 m. 12 s. 
The Solar Cycle of our Fasti in division B will be a gênerai 
guide to the actual dates of thèse ingresses^ even for the 
meridian of Ispahan, or for that of any other quarter in Per- 
sia; and the technical rule of the Gelalœan Naurûz being 
once understood^ a conjecture may always be formed from 
thia Cycle whether the Naurûz would be dedared for the same 
day, or for the next *. 

* Thfi Gelaliean correction of the Persian calendar, which eome modem 
astronomers and chronologers hâve profeseed to admire even more than 
the Gregorian correction of the Julian ; and which the French Directory 
considered the fittest to be selected, in 1793, as the model and pattem of 
the calendar of their republic; this correction, we say^was altogether the 
same thing in principle as the Julian calendar of our Fasti. The only dif- 
férence between them is thû j That the rule of the Gelalaean requires a new 
type of the natural year, in terms of the civil, as soon as the différence be- 
tween natural annual time and civil amounts to a quarter of a day ; the 
rule of our Fasti, not until the différence in question bas accumulated to 
an entire day. 

A. D. 1079 the vemal equinox appears to bave fallen out, for the meri- 
dian of Ispahan, as nearly as possible about the beginning of the Persian 
day, March 15 at 6 a. m. Mr. Ideler bas determined it by calculation to 
6 h. 31m. A. M. The Persian astronomers, who superintended the cor- 
rection, seem to bave resolved on treating this equinox as if it had hap- 
pened de facto just 6 hours kter ; i. e. at the point of noon : and to hâve 
founded on that assumption the peculiar rule of the correction itself, vis. 
That the civil equinox should always be reckoned from the noon of tiie 
day on which the sun actually entered the first point of Anes, and the 
Naurûz should be declared accordingly. 

Thèse astronomers were superior men for thdr time. They very weQ 
knew that the head of the tropical year, and consequentiy the point of the 
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xi. — Elevenih division of the Fasti, or division L. The 60 
yearff Cycle and the 60 daytf Cycle ofthe Chitiese. 

The eleventh gênerai division of the Tables is denoted by 
the letter L. It exhibits the 60 years' Cycle, and the 60 days' 

equinox, in a year which was reckoned by cycles of 365 days and nights 
of unifonn length perpetually, muet advance every year by the amount of 
the epact on what it had been the year before: and therefore, having 
chosen a time for the introduction of their peculiar rule, when the actual 
ingress of this year was falling as nearly as possible six hours of mean 
time, or one quarter of such a day> before noon, they had already provided 
for the constant application and constant opération of this rule, if not for 
erer, yet for a very long time to come. 

For the necessary effect of this state of the case in the first year of the 
correction would be that, at the end of this year, the equinoz would be 
falling at noon; at the end of the second year, at sunset; at the end of 
the third, at midnight : but the civil Namûs would still be reckoned from 
noon, the same day, in each of thèse years, according to rule, alike. llie 
civil Naurûz, in each of thèse years, consequently would anticipate upon 
the true ; and the civil year, dated from this Naurûz in each of thèse years 
ahke, would bave 365 days, and no more : just as the Julian has, under 
the same circumstances, in the common years of the cycle of leap-year. 
Such years would consequenUy be the common years of the Gelalœan cycle 
of leap-year too. 

At the end of the fourth year, in like manner, the point of the equinox 
would be found to be falling between midnight and sunrise, and not far 
from the point of sunrise itself. The equinox of the fifth year therefore 
would now hâve gained 34 hours of mean solar time, or nearly so, com- 
plète, on the equinox of the first, in the civil reckoning of both alike. 
This State of the case would call for an intercalary day in the civil reckon- 
ing of natund annual time; and yet the continued application and the 
continued opération of the same rule, as before, would supply that desi- 
deratum. For the letter of the rule, even in this case, would require the 
Naurùs to be declared at noon next after the equinox, in this case too : 
and that would be the very thing necessary to redress the inequality of the 
dvil and the natural reckoning of annual time, by giving a day more to 
the former than it would otherwise bave : i. e. by making what must hâve 
otherwise been the first day in the fifth year the last day in the fourth. It 
is easy to see then, on this principle, and by virtue of the mère opération of 
the rule of the calendar, that the fourth year of the correction must bave 
366 days; while every year before it must bave had only 365. This there- 
fore would be as properly the leap-year of the Gelalsean cycle, as the three 
before it the common years. 

The mean or actual natund year however must fall back on the civil 
even in the Gelalœan calendar, at a certain rate every four years, just as it 
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Cyde^ of the Chinese; -which might hâve been called the pro- 
per j£ra Sinensis or Sinica^ had we thought proper to adopt 
that title for it. 

Thèse two Cycles enter our Tables in conjunction A. M. 

does in the Julian : and no contrivance nor précaution of any kind 
could possibly prevent that. It would be found from actual observation, 
in the course of time, that the point of the equinoz, at the end of the 
fourth year, was falling on this side of midnight ; i. e. between sunset and 
midnight instead of between midnight and sunrise : and that discovery 
would be an intimation that the natural reckoning of mean or jictual 
annual time had now lost 6 hours of mean time, or a quarter of a day» on 
the civil ; which was the utmost degree of différence between them which 
the Gelaleran correction from the first proposed to allow. 

What then was to be done in this case ? Merely to adhère to the rule, 
and to apply it literally as before^ by declaring the Naurûz for noon on 
this day, too, i. e. hefore the point of the equinox ; instead of for the next 
day, that is, qfter the equinox — ^which would give 365 days only indeed 
to the fourth year of the cycle, and so would make it common extra ordù 
nem, but, ixâth no other interruption but that of the order of the cycle 
until then, would restore the proportion of civil and natural annual time 
eventuaUy to its first principles. For the effect would be that the next 
year the equinox would be found between midnight and sunrise ; and the 
Naurûz, according to rule, being to be declared for noon the same day, 
the year then coming to an end must hâve 366 days : i. e. the 5th year 
would thus be a leap-year, instead of the fourth ; and a new reckoning of 
the cycle of leap-year would begin and proceed from this time forward, 
in and from the second year of the old one, instead of the first. 

We apprehend that the above is a correct explanation of the meaning of 
the Arabian or Persian writers, who tell us that, afier being regularly re- 
peated a certain number of times every four years, the intercalation in the 
Gelalœan calendar was suspended for one year, and renewed again in the 
fifth year instead of the fourth. With regard however to the actual num- 
ber of those times ; it is a question which involves the first principles of 
the correction : because it includes that of the standard of the natural 
year assumed by the authors of the correction. The oriental authorities 
are divided upon this point; some saying that the rule was to intercalate 
six or seven times together, and then to stop, others, seven or eight. We 
consider this latter statement mnch more likely to be true than the for- 
mer. The standard of the Gelalsean correction, it is generally agreed 
among modem chronologers, must bave been very much like that of the 
Gregorian ; each of them such as to lose about a quarter of a day on that 
of the mean Julian year, in 33 or 34 mean natural years*: on which 

* The difierenoe of the mean Gre- Utes to 5 h. 45 m. 36 s. and in 33 yean 

gorian and the mean Julian year is that to 5 h. 56 m. 24 s. In 34 jeên, to 

of 5 h. 49m. 12 8. and 6 honrs : i. e. 6h. 7 m. 12 s. 
f om. 48 8. In 32 years this aocnmu- 
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8348 B. C. 657; and continue together in the Tables from 
that time to the end. The 60 days^ Cycle indeed, as we hâve 
ezplained elsewherex, is a few years older than the 60 years' 
Cycle, which is not older than this year B. C. 657. And this 
year, B. C. 657, is also the date of the first introduction of 
the modem lunar calendar of the Chinese, which took its rise 
on Feb. 16 that year. And as the Cycle of 60 days, though 
previously in existence, was purj^bsely connected with this 
calendar from the first, and the sexagésimal character of 
Feb. 16, the first day of the calendar, was purposely deter- 
nûned to the SOth feria of the Cycle; this was the same thing 
as purposely constituting Jan. 18 the same year to be the 
first. Accordingly, in this représentation of both Cycles in 
coDJunction which we exhibit in our Tables, Jan. 18 B. C. 657 

principle the cycle of leap-year, in such a calendar as the Gehdsean^ would 
lequire to be changed once in 33 or 34 years. We should be of opinion 
indeed, that the authora of the correction originally preecrihed no rule on 
thÎB point ; but left it to nature, and to observation : merely providing 
that, as often as the actual equinox should be found to be falling between 
sunset and midnight at the end of the fourth year of the cycle, then, but 
not until then, it should be considered time to change the cycle. It bas 
been assumed that there was a fixed rule of this kind; but we confess we 
bave met with no proof of it ourselves : and the Arabian writers, who 
give such différent accoonts of the administration of the Gelalœan calen- 
dar, it is to be presumed, could bave known of no fixed and invariable 
rule as that which was actually observed. It would not be correct in 
point of fÎELct to assume that it was administered perpetually on the prin- 
ciple of a succession of cycles of leap-year, 8 in number ; the last of which 
should be a cyde of five years instead of four : though that would suppose 
a very perfect measure of the natural year itself ; viz. one which should 
lose a day on the mean Julian only in 128 years. 

With regard to the other quarters of the tropical year, we are informed 
that the entrance of the sun into each of those too was to be determined 
by a particular observation every year, in order that the beginning of the 
quarter might be declared accordingly on the same day, if the ingress was 
found to be taking place before noon, for the next day, if it was found to 
be happening after noon. But we do not think it necessary to say any 
thing more on thèse points at présent; except merely again to remind 
our readers of the great similarity between this Gelalœan rule of later times 
and the old Phœnix rule of the Egyptians : to which we drew their atten- 
tion at the proper time before. See our Fasti, vol. iii. 344. Diss. xv. ch. ii. 
secty. 

7 Fasti Catholici, vol. i. 508. Di8s.vi 367. Diss. ▼. ch. iv. aect x: vol. iv. 
ch. V. aect. iv : 528. aect. xi; cf. vol. 1. 1-30. Dis», xv. ch. xi. 
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is assmned and treated as the common epoch or head of 
both. 

It is the Chinese rule to reckon the noctidiumal cycle 
from one of our hours before midnight ; or thereabouts : and 
into the origin and probable cause of this rule we hâve in- 
quired elsewhere ^'. We assume in our Tables that the feriœ 
of the sexagésimal cycle are to be reckoned perpetually from 
midnight ; i. e. one hour later than their actual date : an as- 
sumption which being once known can never occasion any 
mistake ; and may be corrected at any time^ if necessary^ to 
make it agrée to the truth. The feria of this primary sexa- 
gésimal term^ so reckoned^ Jan. 18, beginning with unity 
A. M. 3348 B. C. 657, is shewn, in its order, every year, down 
to A. M. 6004 A. D. 2000. And the sexagésimal character 
of a given Julian term at the beginning of any Julian year 
being known ; it is easy to deduce from it that of any other 
Julian term in the course of the same year: and tables 
might be constructed, adapted to every possible case of this 
kind, which would require only to be consulted to know this 
every year. 

On the truth and exactness of thèse sexagésimal dates of 
both kinds, from B. C. 657 downwards, our readers may 
place implicit reliance. They wiU always be foimd to be 
verified by the matter of fact, whensoever that test is ap- 
plied to them. We hâve marked each cycle of 60 years in 
its order ; but not each cycle of 60 days. XLV of the for- 
mer enter the Tables from first to last. 

It will be seen from inspection that the period of thèse 
two Cycles, in conjunction one with the other, and each with 
the Julian cycle of leap-year, is one of 240 Julian years, the 
product of 60x4: i. e. four cycles of 60 years, 240 cycles of 
four years, or of the Julian cycle of leap-year, and (as it is easy 
to calculate) 1461 cycles of 60 days. But the period of one 
of thèse Cycles alone, in conjunction with the cycle of leap- 
year, viz. that of 60 days, is only 80 Julian years. The 
Tables wiU shew that the same sexagésimal ferise retum to 
the same days of the month and the same years of the cycle 
of leap-year, every 80 years*. 

* Thfi reason is that the sezagesima] feriœ aecend five days every com- 
mon year of the cycle of leap-year, and six days every leap-year : ai in ail 

s Fasti, i. 373. Dise. v. ch. ir. sect. xi : and toI. ît. Appendix, cb. !▼. 
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In the reckoning of their Cycle of 60 years in particular^ 
the Chinese hâve imposed on the credulity of leamed men to 
a degree which might justly proYoke a smile; were not the 
truth and authority of Scripture seriously compromised by 
it : and that is too grave and important a considération for 
levity or indifférence of any kind. The truth and authority 
of Scripture cannot be called in question withoutvery serions 
conséquences to those who venture to doubt of it ; especially 
on such absurd and ridiculous grounds as thèse. The reader 
may form an idea of the extent to which this imposition has 
been carried^ by being given to understand that the first 
cycle^ which enters our Tables^ and is dated there Jan. 18 
B. C. 657^ in order to hâve fallen in^ in its proper order of 
succession, with the pretended notation of such cycles pro- 
posed by the Chinese themselves, must hâve entered our 
Tables as the thirty-fourth^ : i. e. the actual reckoning of 
thèse cycles, if the Chinese themselves are to be believed, 
goes back to A. M. 1368 B. C. 2637, 1980 years before 
A. M. 3348 B. C. 657, and 289 years before the Scriptural 
date of the déluge itself. 

Had the Chinese been content to propose an epoch like 
this merely on the prindple of the reditus rétro, no one per- 
haps might hâve thought it worth his while to find fault with 
them on that acoount ; or seriously to object to the sélection 
which they had made. But when they gravely obtrude it 
npon us as matter of fact, and connect it with an actual 
succession of dynasties and reigns, one as authentic and one 
as old as another; it is impossible to tolerate so much 
impudence and so much extravagance, so much assurance 
and so much falsehood. The true epoch of the Cycle is not 
a year older than B. C. 657 : and their calendar itself, in the 
form into which it sett^ed at last, and in which it has long 
been so settled among them, is no older than this Cycle. 

in every four years or cycle of leap-year complète. The cyde of 60 enten 
6 times complète into the period of 365 or 366 : with five days over in the 
fonner> and 6 in the latter. Ck>n8equently, in 80 Julian years» in which 
there are 30 cycles of leap-year» thèse feriae will hâve ascended in ail» 
ai X 30 or 420 days» 60 x 7 or seven cycles of 60 days complète. The 
same sexagésimal date then must retum to the same Julian, and in the 
same year of the cyde of leap-year, at the end of 80 years. 
« See Mr. Idèler*8 Memoir on the Chinese caleodar, p. 75. Berlin, 1839, 4to. 
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Their cycle of 60 days may boast of an antiqtdty 85 years 
greater than that of both; though scarcely even of that in 
its présent state : in which it does not go further back than 
B. C. 657. Thia is a sufficient degree of antiquity for any 
reasonable claims which the Chinese themselves hâve ever 
been able to produce ; but not enough for the gratification 
of their own inordinate vanity and self-conceit : nor sufficient^ 
we fear, for the blind and besotted préjudices of sceptical 
but credulous men^ (for scepticism and credulity hâve always 
gone hand in hand^) who cannot away with the truthfuhiess 
and simplidty of Révélation, while they see every thing to 
admire and every thing to believe in Chinese, or Egyptian, or 
Hindu^ fables and forgeries. 

Nor in the reckoriing of this Cycle of 60 years are the 
Chinese consistent with themselves. There are varions com- 
putations of the kind among them, each of which has the 
sanction of some one of their leamed or other; some of thèse 
f 00 much more extravagant even than the above — in selecting 
which Mr. Ideler no doubt fixed upon that which must be 
considered the best substantiated and the most authentic of 
ail, if any thing can be called either substantial or authentic, 
which has really no foundation to rest on, nor any authority 
to which to appeal, whatsoever. But what was there, it may 
be demanded, in a case of this kind, to prevent the utmost 
liberty's being taken with the truth ? when ail was invention, 
and ail was exaggeration, directed to one single object; that 
of adding to the antiquity of the nation by adding to this of 
the Cycle. 

It would seem however, as if doubts were entertained 
among the more judicious and better informed even of this 
vainglorious nation, respecting the antiquity of the Cycle ; 
doubts which they tacitly admit by using this Cycle as the 
middle âges used that of indiction, or as we do the hebdo« 
madal cycle : viz. reckoning by it indeed, and dating accord- 
ing to the current years of the cycle, without pretending to 
specify the number or order of the cycle itself. Now this is 
what any sensible people would do, who knew that such a 
Cycle was in use among them, de facto, in a certain way; 
but how long it had been so, either they did not know, or 
for some reason or other, did not choose to know. 
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CHAPTER L 

On the Lunar Cycle of the Fasti^ or the administration 
and détails of the perpétuai Lunar Caiendar of the 
Fasti. 

XYTE shall now proceed to explain the structure and détails 
T T of the Lunar Cycle of our Tables in division D, more 
particularly than has yet been done; in order to shew by what 
kind of arrangement and administration of lunar time per- 
petually the lunar reckoning of thèse Fasti has been brought 
down^with so much gênerai truth and exactness^ from so 
remote an epoch as A. M. 1 B. C. 4004^ to the présent day. 

Section I. — Number and names ofthe Lunar Months ofthe 
Caiendar. 
In the first place, though there is no such thing in nature 
as the lunar year, distinct from the lunar periodic month; 
yet in conformity to the assumptions of àll chronologers 
without exception, and to the usus hquendi every where, 
and (as we may add) with only a becoming déférence to the 
authority of entirç nations, or communities of mankind, so 
many of which in ancient times professed to regulate their 
civil reckoning of annual time exdusively by the lunar year, 
and so many of which do so still; we feel it incumbent upon 
us to consider and speak of every twelve mean lunations at 
one time, and of every thirteen at another, reckoned succes- 
sively in each case from the primary or radical lunar epoch 
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of the Tables^ April 29 at midnight^ for the proper meridian^ 
as composing and making up one mean lunar year per- 
petually ; the différence between which and the oorrespond- 
ing mean solar year^ or actual Julian year^ in mean solar 
time^ shall always be a stated qnantity. 

To express thèse months by names of their own^ and to 
discriminate them one fix)m another, we hâve borrowed the 
appellations, (though not the order,) of the months in the 
modem Jewish calendar. Thèse modem names fix)m a 
certain point of time at least^ (i. e. from the time when thèse 
names were first imposed on those months at all^) were com- 
mon to the ancient calendar: and this time was certainly 
not earlier^ and yet not much later^ than the retum from 
captiyity^ B. C. 536. We hâve had occasion to investigate 
the truth on this point with as much exactness as was possi- 
ble : the result of which investigation is to fix the T)rigin of 
thèse names^ on what we consider sufficient grounds^ to 
B. C. 524. 

The order of the months however, in the modem Jewish 
calendar^ has never, in point of fact^ agreed with that in the 
ancient; and this distinction between the two should con- 
stantly be kept in mind : viz. that Nisan was always the first 
month in the ancient calendar^ Tisri has always been so in 
the modem ; i. e. the first in the former was the seventh in 
the latter^ and vice versa, 

Order, names, and lençth of the months in the Lunar Calendar of the Fasti. 



Order. NamM. Lengtb. 


Omer. Namea. Length. 


i Nisan ag 


vii Tisri 29 


ii Jar 30 


viii Marchesvan 30 


iii Sivan ag 


ix Chisleu 39 


iv Thamuz or Tammuz 30 


X Tebeth 30 


y Ab 29 


xi Sebat 29 


vi Elul 30 


xii Adar 30 


Intercalary years^ ziîi 


Veadar. 30 days. 


Section II. — On the altemation of the Months in th 



Lunar Calendar of the Fasti. 
In this lunar year of the Fasti^ it is assumed that every 
two months in order^ every bCfir^vov or Bimestre spatium, 
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oontaining 59 days and nights of meaQ solar time complète^ 
are equal to two mean lunatioiis ; and that the division of 
thèse days between every two of thèse months in séquence 
is to be snch that one of them shall hâve 29 o^ the number^ 
and the other 30. 

Chronologers hâve given the name of holhw {koiKoi, or 
eavi) or of hait {ifvXKol, manci or mutilï) to lunar months of 
29 days ; and that of ^/ or solid (ir\rjp€is or solidi) to those 
of 30 days : though why a lunar month of 30 days^ which is 
nearly ttvelve hours of mean solar time greater than the 
mean natural lunar month^ should be ealled a Jidl month, 
and not rather a superabundant or redundant one^ it is not 
easy to say^ unless as the complément of the hoUow or de- 
fective month in the calendar reckoning of the bCiirivov or 
double month perpetually ; and so far as filling up and com- 
pleting the just measure of two snch calendar months in 
terms of natural. Such however is the tnodus hquendi, 
which custom has established in speaking of thèse distinc- 
tions ; and it would answer no usefiil purpose to disturb it 
at présent. 

With regard to the order of thèse JuU and thèse hottaw 
months ; it is matter of indifférence per se what months 
shall hâve 29 days and what 30^ provided one holhw and one 
ftiU month together^ or one Jidl and one hoUow one^ hâve no 
more than 59. We hâve seen reason however to conclude 
that in repeated instances of the first transition trom the 
primitive solar calendar of ail antiquity to any form of the 
lunar^ distinct from the Âpis cycle, (the natural lunar ca- 
lendar of that primitive solar one, and associated with it 
from the first ^)^ the rule adopted was to give 29 days to the 
first month^ and 30 to the second : so that the odd months 
in thèse first lunar calendars of antiquity were commonly 
always hollow months, and the even months always full. 
Such at least was the rule in the oldest lunar calendar of 
this description which ever had an actual existence; the 
lunar calendar of Scripture, the civil calendar of the andent 
Jews in particular^^ : and such^ as we hope to demonstrate 

b Vide the Futi Catholid, toI. i. 97. ch. iL 
Dira. îiL ch. iîi. lect. ii. : 559. DiBS. vii. « See ovr Ftolegomena, cap. L pag. 
oh. iii. tect. i. : iv. 368 sqq. Diss. xviii. 49, 50. 
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in due time^ was the rule in the Hellenic lunar calendar 
i^most without exception at first. We hâve not hesitated 
therefore to adopt this rule ourselves : so that the first 
month in every year of the Innar calendar of thèse Fasti is a 
month of 29 days^ and the second is a month of 30 ; and so 
on^ (except in those cases^ in which the rule of the calendar 
itself^ in some other respects^ requires a différent altemation 
pro tempore,) froxa the beginning to the end of the year. 

Sbction TH,-^ Exceptions to the rule of the altemation of 
hoUotv andfidl months in the Calendar of the Fasti, 

Thèse cases of exception are two in number^ but only two. 

The first is that of the intercalary month^ which is always an 

uneven month^ and yet always a month of 80 days ; except 

at the end of a Cycle or a Feriod^ when it is a month of 29 

*days. 

In eyery form of the lunar calendar^ in which an inter- 
calary (i. e. a supplementary) month is required at stated 
tîmes, it is also requisite that it should be the greatest of its 
kind ; i. e. the greatest or longest which can hâve place in 
th^ constant reckoning of mean or true menstrual lunar 
time in intégral cycles of day aud night ; which of course is 
80 days : except in that instance only in which the very 
same reason^ which makes it a month of 30 days brfore, re- 
quires it to be one of 29 days only nou? ; of which reason 
more will be said by and by. 

The second case of exception to the rule of altemation is 
partly the same as this first^ aad partly différent firom it. 
Twdve lunar months in séquence^ altemately 29 and 30 
days long respectively, make up the sum of 854 days and 
nights of mean solar time exactly : twelve mean lunations in 
séquence^ of any standard which might be as$umed not less 
than 29 d. 12 h. 44 m. of mean solar time, could not contain 
less than 354 d. 8 h. 48 m. of mean solar time. There must 
oonsequently be a surplus or excess of 8h. 48 m. of mean 
solar. time, in every twelve mean lunations, over every twelve 
calendar lunar months limited as above. In three lunar 
years, this would accumulate to 26 h. 24 m. : and so on in 
proportion, as long as it should be permitted to proceed and 
increase, without being taken into account in the calendar 
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reckoning of Innar time^ or being compensated for therein 
in any manner whatsoever. 

Part of this excess indeed is so taken into accoimt and so 
compensated for^ even in the calendar reckoning^ by means 
of the intercalary month ; which generally cornes in once in 
three years, and is generally a month of 30 days : and there- 
fore contains 11 h. 16 m. of mean solar time more than the 
mean lunatîon itself assumed at 29 d. 12 h. 44 m. only. But 
stiU more of it would remain unaccomited for^ and Ue by or 
stand over^ and accomulate perpetually ; were no other com- 
pensation but this of the intercalary month provided against 
it in the calendar reckoning of mean natural limar time 
perpetually. 

This extra provision is supplied by the lunar Bissïbxt : 
i. e. the récognition and admission of a Bissextile or leap- 
year, and of a Bissextile or leap-day^ in the constant admi- 
nistration of mean or actual calendar lunâr time, as mnch as 
in that of mean or actual calendar solar in the sensé of 
Julian. The meaning of this is that, both for the reason 
just pointed ont and for others^ it has been found absolutely 
necessary in the administration of calendar lunar tiçie along 
with calendar solar in the sensé of Julian^ to give a leap-day 
at stated times to the former^ as much as to the latter : and 
for the administration of both in conjunction^ it is obvionsly 
most convenient to give the same leap-day to each, or at the 
same time to each, if that can be donc with propriety^ and as 
long as it can be donc with propriety. Consequently, to 
make the same years Bissextile in the constant reckoning of 
annnal lunar and annual Julian time ; the effect of which, in 
the paraUel reckoning of both together perpetually, is much 
the same as if every Julian year consisted of 365 days, and 
every lunar one of 354, or every Julian one of 366, and 
every lunar one of 355. The defect of the calendar reckon- 
ing of annual lunar time on the calendar reckoning of an- 
nual solar, in the sensé of Julian, is thus made to observe 
the same or a similar proportion in every year of the cycle of 
leap-year alike, the leap-years as well as the common ; and 
never to be either more or less than a stated quantity, which 
is technically called the epact : 11 or 19 dajrs as the case 
may be. 

g2 
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This stated addition however of 24 hoiirs of mean solar 
time to the calendar reckoning of mean lunar time has un- 
doubtedly a tendency to generate an excess of calendar 
lunar time over mean or true ; which, in the course of 19 
years^ or even in less than 19^ if it is not taken into account 
and retrenched somewhere in the decursus of the cycle itself 
preyiously, will accumulate at last to a day. Now this too 
is donc by abstracting a day from some one calendar lunar 
month^ in some one year of the cycle ; and so giving it a 
day less than its usual amount in the reckoning of the ca- 
lendar till then. The effect of this diminution in the length 
of the month in question^ and at this period of the cycle, 
makes itself perceptible in a sudden dépression of the cycli- 
cal date of the first limar term in the calendar reckoning^ as 
going on until then^ next in course ; and in a corresponding 
rise or sprin^ of the epact at the end of the year from 11 to 
12, which is known to chronologers, from this very drcum- 
stance, by the name of the salttis lunœ ; and, from its indud- 
ing an addition to the same extent to the annual amount of 
the lunar epact, also by that of the augmentum lunare. 

The rule then, which will be found to be observed in the 
lunar calendar of thèse Fasti, with respect both to the limar 
bissext and to the saltus lunœ, is this : That as often as the 
solar or Julian month of February reccives an extra day, the 
lunar month of Sebat, which answers in gênerai to February^ 
reçoives an extra day also, except in those years of the cycle 
in which the saltus hmœ is to be taken into account ; which, 
in the first Type of our limar calendar, is in fact in the last 
year of the cycle itself. It is to be remembered then that, 
in the common years of the Julian cycle of leap-year, the 
eleventh month of our lunar calendar is one of 29 days ; in 
the bissextile years, (except in the case which has just been 
pointed out,) it is one of 30. 

Section IV. — On the Cycle ofthe Lunar Calendar ofthe 

Fasti. 

The explanations of this Calendar which we are now giving 
are intended first and properly of the first of our lunar Types : 
and it has been already stated that the cycle, of which we 
make use to regulate the calendar reckoning of annual lunar 
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time in that Type, is the cycle of 19 years, called the Metonic, 
after the name of Meton, its reputed discoverer among the 
Greeks. The Metonic Cycle of our Fasti however agrées with 
the proper cycle so called only in the number of years, or 
number of months, comprehended by it, and in the order of 
the intercalary years. But we are at liberty to carry this 
particular measure of annual lunar, or menstrual lunar, time 
to any distance we please, either backwards or forwards ; and 
if it never consists of more or less than 235 mean lunations, 
it is entitled to the name of Metonic^ and may be designated 
and distinguished by that name, long before the time of 
Meton, its reputed author among the Greeks, (though only 
among the Greeks,) as well as long after it. 

Now in this lunar cycle of 19 years, thus composed of 235 
mean lunar months perpetually, 12 x 19, i. e. 228, are common 
or ordinary ; the remainder,"235 — 228 or 7, are extraordinary 
or intercalary. In our own Metonic cycle of this kind, the 
former consist of 29 and 30 days each altemately ; the latter 
of 30 days each, except in the case of the last of thèse seven 
themselves ; which is also the last of the cycle, the 13th month 
of the 19th year of the cycle, the 235th from the first. And 
this is a month of 29 days only, though every 13th month 
besides is one of 30. 

The reason of this distinction is easily explained. In each 
of our cycles of 19 years, the number of mean solar days and 
nights, independently of any addition made to it at stated 
times by means of the limar bissexts, stands as follows : 

Sum qfmean solar time in one Metonic Cycle of the Fasti, independent 
of Lunar Bissexts. 

19 common years of 354 mean solar days and nights «6736 days. 
6 intercalary months of 30 days . . . . » 180 

I intercalary month of 39 days . . — 39 

335 months or 19 years, as above . . . . —6935 days. 

The number of mean solar days and nights in 19 Julian 
years of 365 days only each =6935 also. Now the addition 
to each of thèse sums of mean solar time, which would be 
made by taking in the number of leap-days in the course of 
thèse 19 years, (whether four only or five as might sometimes 
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be the case)^ by bypothesis would be tbe same in both. If 
then tbe suin of mean solar time in one of thèse lunar ojrdeB 
of 19 years is not to exceed the sum of the same thing in 19 
actual Julian years by 24 hours of mean solar time at last ; 
Bome one lunar month of the cyde^ it is évident^ must hâve 
only 29 days, which would otherwise hâve 30. And as none 
is so proper to be the subject of this diminution as the last 
lunar month of the cyde itself ; it is the invariable rule of 
the calendar reckoning of our Fasti in Type i^ to consider 
and treat the last month in every cycle as a month of 29 days^ 
instead of 80. 

Section Y. — On the Intercalary Ride qfthe Lunar Calendar 
of the FastL 

The order of the intercalary years in the Metonic cyde is 
of no great importance in itself^ provided that there are nei- 
ther more nor less than seven such years in one cyde ; and 
that they are neither too near to each other in their récur- 
rence^ nor too far off firom each other. To us however the 
most natural distribution of thèse years has always appeared 
to be that which seems to hâve been first devised for the use 
of the octaëteric cyde ; a much older form of the lunar cyde 
than the Metonic any where except among the people of 
Israël : and which Meton himself^ as we shall see hereafter, 
(if we ever oome to treat of the Hellenic calendar,} transferred 
to the Metonic cycle also. 

Now in this octaëteric cycle the intercalary years were the 
third, the fijîh, and the eighth : and thèse three being con- 
stantly repeated in the same complex of nineteen years, as 
ofben as they can, the corresponding years of the Metonic 
cycle also are thereby defined and fixed to the third, the fifih, 
the eiffhthj the eleventh, the thirteenth^ the sixteenth, and the 
nineteenth, respectively. Ând that thèse were the actual in- 
tercalary years of the proper Metonic cycle itself, we hope to 
prove dearly hereaf|er; and as it is, it is admitted by many 
of the leamed, thoiigh not by aU. At présent however it 
Buffices to observe that thèse at least are the years which we 
hâve fixed upon as the intercalary years of our own Metonic 
cycle ; and thèse are the years which, in the Lunar Calendar of 
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onr Fasti and of Type i, inll be found to be intercalary from 
first to last without exception : being indicated in each cycle 
perpetually by the asterisk prefixed to them. 

As to the seat of the intercalary month among the rest of 
the months of the calendar ; conunon sensé appears to hâve 
Bu^ested to men every where^ (at least in the first instance^) 
that its proper place was at the end of the calendar, because 
at the end of the year : and in the assignation of its position 
at first^ Buch was the raie adopted in most instances^ (though 
net withont exception^) whatsoeyer changes in its place might 
afterwards be made. In the lunar calendar of Israël^ the 
Bâcred calendar^ the oldest calendar of its kind in the world^ 
and as we may add^ (if perfection be measured by the prac- 
tical standard of simplidty^ usefulness^ and convenience^ as 
weU as of sufficiency for its proper end and purpose^) the 
most perfect also; its place was always at the end of the 
year. 

And with regard to the name of this month ; if the rest of 
the months of the calendar had proper names^ distinct from 
those of number and order only^ the gênerai raie in such 
cases appears to hâve been to give the intercalary month the 
name of the month which preceded it : i. e. to call it a second 
month of the same name as that. Every one, for example, 
bas heard of the second Posideon in the Attic calendar. Pc- 
«ideon was the name of the xiith month^ and Posideon second 
that of the intercalary month^ in the lunar correction of Se- 
lon ; the first Innar correction which superseded the primitive 
Bolar calendar any where among the Greeks. In the sacred 
calendar it foUowed Adar : and therefore it was called Ye- 
adar^ i. e. '^ And- Adar;'' an Adar to boot; a second Adar. 
And in the modern Jewish calendar Ye-adar is still the in- 
tercalary month^ though it stands in the middle of that ca- 
lendar at présent^ instead of at the end as at first : just as 
the second Posideon did in the Metonic correction of the 
lunar talendar c^ Selon. 

We bave adopted this name of Ye-adar for the intercalary 
month of our Fasti. Ye-adar is therefore onr prqper inter- 
ddary month ; and it should be remembered that Ye-adar in 
our Calendar is always a month of 80 days^ except in the last 
year of the cycle : and then it is always a month of 29 days. 
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In tlie modem Jewish calendar it is often a montb of 29 days^ 
and yet not in the last year of the cycle. 

Section VI. — On the Lunar Periodofthe Fasti. 

Â8 lunar years are formed into Cycles, so are cycles col- 
lected into Periods; and as cycles are reckoned by years^ so 
are periods by cycles. 

The period of a lunar cyde of any kind is the interval of 
time for which the cycle may continue to go on^ in obédience 
to its proper rule of administration^ and to be repeated per- 
petually as a constant measure of true mean lunar time in the 
sensé of civil^ without standing in need of correction ; but 
after which it cannot go on any longer^ subject even to the 
same mie and administration as before^ and yet be the same 
correct measure of true mean lunar time in the sensé of civil, 
as before. 

The Calippic period of four Metonic cycles or 76 mean 
or actual Julian years was thus excogitated for the correc- 
tion of the cycle of Meton ; and the Hipparchean period of 
four Calippic cycles, sixteen Metonic cycles, 304 mean or 
actual Julian years, was similarly devised for the rectifica- 
tion of the Calippic. This is the most perfect period which 
has yet been discovered, for the régulation of true mean or 
natural lunar time in the sensé of dvil or calendar, in con- 
stant connection with true mean or natural solar time in the 
sensé of Julian : and therefore we hâve adopted it, and bave 
incorporated it with our Fasti from first to last. The merit 
of the first discovery of it, and of the first application of it 
also to its proper use and purpose, among the Greeks seems 
to be due to Hipparchus ; who himself, as there is reason to 
believe, calculated and laid down the scheme of new or full 
moons, through two such periods as thèse, (i. e. for 600 if 
not 608 years,) at least. 

In the constant use of this period in our Fasti, it is im- 
plied and taken for granted that the limar cyde of our 
Calendar, constructed as we bave described it, and adminis- 
tered in ail its détails agreeably to the preceding account, is 
compétent to go on correctly for 16 Metonic cydes, 804 
mean or actual Julian years; but that, at the end of this 
time, if it is to continue as true to the moon as at first, it 
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stands in need of a correction. The next question then is 
that of the magnitude or amount of this correction ; and in 
order to décide this question we must first of ail compare 
the sum of mean solar time, contained in one of thèse periods 
of 804 mean or actual Julian years^ and in 16 of our Metonic 
cycles^ respectively. 

i. — Sum qfmean solar time in 304 jnean Julian years, 

Supplementary Tables ofthe Fasti, 

TaBLB XXXI. 
MeMi Juliui jean. 

300 = 109 575 d. oh. 
4 » i46id. oh. 



304 s III 036 d. oh. 
iî. — Sum qfmean solar time in 16 Metonic cycles qfthe Fasti. 



In one cyde of 10 yean, exclusive of bissezts, 1 _. ^»,^6 dav« 
we hâve 354 d. x 19 j " 7^" "«ys. 

Seven months of 30 days — unity . . » 209 

One cyde of 19 yean, exclusive of bissexts » 6 935 days. 

Multiply by 4 



Four cydes^ exdusive of bissexts . . «37 740 days. 

19 bissexts, 76 years » 19 days. 

Four cycles, indusive of bissexts . . » 27 759 days. 

Multiply by 4 



Sixteen Metonic cycles, indusive of bissexts » m 036 days. 

That îs^ the sum of mean time in mean solar days and 
nights^ in 304 mean or actual Julian years and in 16 Me- 
tonic cycles of the Fasti^ is the same ; and without any cor- 
rection of the latter would be the same perpetually. 

The next question then which would présent itself for 
considération is obviously that of the standard of the mean 
natural lunation^ which aiter ail must détermine that of the 
civil; and this is a question^ which we had occasion to dis- 
cuss in our gênerai work : to which we must consequently 
now refera*. It is sufficient to observe in référence to it 
hère that^ having assumed the amoimt of the correction which 
the Hipparchean period stands in need of at the end of its 
proper number of mean or actual Julian years to be 24 

^ VoL l 65-70. Difls. ii. eh. il tect. iii^y. ii 33. Dias. ix. ch. i. sect. tIL 
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hours of mean solar time exactly ; we obtam the mean lunar 
standard of our Fasti from the division of this période re- 
duced to mean solar days and nights bnt diminished by 
unity, by the number of mean or actual Imiations in 16 
Metonic cycles; i. e. from the division of 111 086—1 or 
111 035 by 235 x 16 or 3760. The quotient of this division 
is found to be 

29d. 12h. 44m. 2sec. 33th. • 191 489 361 702 127 659 
of mean solar time exactly. Ând this is consequently as- 
sumed to be the prbper mean lunar standard of our Fasti : 
and on this our Tables of mean limar time in terms of mean 
solar are constructed. 

It would be superfluous therefore to prove that 3760 mean 
lunar months of the standard of the Fasti are equal to 
111 035 mean solar days and nights and not to 111 036 per- 
petually ; and therefore that our Galendar must require a 
correction of a day at the end of every 304 mean Julian 
years, which=lll 036 perpetually. And yet no exception 
can justly be taken to our assumption itself as arbitrary^ nor 
any fault found with our principles as hypothetical and not 
real ; for, as we hâve shewn in the proper place^ if there be 
such a thing as a true mean lunar standard at all^ i. e. a 
standard which is just as much opposed to excess at one time 
as to defect at another, (phenomena constantly exhibited by 
the actual mean lunar standard of one time compared with 
that of another,) and therefore which is âxed and invariable 
from the necessity of the case^ it is as likely to be this stand- 
ard of our Fasti as any. 

It may not however be unacceptable to the reader to see 
the process, by which this standard was obtained, reversed; 
i. e. to see this amouut of 111 035 mean solar days and 
nights, recovered from 3760 lunar months of the standard of 
the Fasti. For this purpose, we hâve nothing to do but to 
extract the necessary data from our Supplementary Tables. 

Suppletnentary Tables, — ^Tablb xxv. 

Lunar months M«ftii lolar time. 

oftheFruti. d. h. m. s. th. 

3000 = 88591 18 7 39 34.468085106383977 

700 « 30671 9 49 47 14043 553 191 489 361 3 

60 « I 771 30 3 33 II .489 361 703 137 659 54 

3760 = I n 034 33 59 59 59 .999 999 999 999 997 84. 
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Section Vil. — Of the error to which the Lanar Cycle of the 
Fasti is liable^ the manner in which it is generated^ and the 
mode in which it is to be corrected. 

The actual standard of our civil lunar month being adapted 
to the hypothesis that 8760 limations of the former déno- 
mination contain just one day and one night more than 3760 
mean natural lunations ; it follows that the latter must anti- 
cipate on the former at the rate of 1 hour and 30 minutes of 
mean solar time every 235 lunations^ or 19 actual Julian 
years; and 6 hours of mean solar time^ or one quarter of a 
day and a night, every 940 lunations, or four cycles of 19 
years, or 76 mean or actual Julian years : that is, the first 
actual civil, and the first mean natural, lunation being sup- 
posed to hâve set ont in conjunction at the beginning of the 
first year of the first period of 76 years, on some day at 
midnight ; the 941 st mean natural lunation will be found 
antidpating on the 941st actual civil month, at the begin- 
ning of the second period of 76 years, by 6 hours of mean 
solar time; the former beginning at 18 hours from midnight 
exactly, or sunset, on the day before; the latter at midnight 
as before on the same day as at first. 

In like manner at the beginning of the first year of the 
third period of 76 years, the 153d year of the period of 304 
yeart, the ISSlst mean natural lunation will be foimd to 
be anticipating on the 1881 st calendar month by 12 hours 
of mean solar time; the former now bearing date at 12 hours 
from midnight or noon the day before, the latter at midnight 
the same day as before. 

At the beginning of the first year of the fourth period 
of 76 years, the 229th year of the period of 304 years, the 
2821 st mean natural lunation will be found anticipating on 
the 282l8t civil month by 18 hours of mean solar time ; the 
former now beginning at 6 h. Om. Os. from midnight the 
day before, the latter at midnight stiU, on the same day as 
at first. 

At the beginning of the first year of the fifth period of 76 
yeara, the end of one period of 304 years and the beginning 
of another, the 3761st mean natural lunation, the first such 
lunation of this new period of 304 years, will be found to be 
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anticipating on the 376l8t civil or calendar month by 24 
heurs of mean solar time ; i. e. a day and a night complète : 
the latter still bearing date at midnight on the same day as 
before^ the former at this juncture at midnight on the day 
before it. 

The necessity then of that correction of the civil or ca- 
lendar reckoning of the true mean lunar time of the cycle 
and period perpetually^ which has been already explained^ 
and at this moment of the common decursus of both the civil 
and the true in the cycle and period too^ must now be self- 
evident. And as to the mode of administering it^ — since it 
consists in the abstraction of one day and night from the 
sum total of mean solar time in days and nights which 
would otherwise be contained in the calendar reckoning of 
mean lunar time throughout the period ; the expédient 
which naturally suggests itself is to make Adar^ the tweUth 
month of the Calendar^ and ordinarily a month of 30 days^ 
in this extrême case^ at the end of the period^ a month of 
29 days : every thing else remaining the same^ and going on 
at the end of the period just in the same manner as at any 
other time in it before. 

It must be remembered then that^ in the last year of one 
of our periods of 304 years, the xiith month in the Calendar 
is a month of 29 days ; though it is an even month, and in 
every other instance a month of 30 days. Such months^ as 
having one day less than their ordinary complément in their 
ordinary place in the cycle^ in the modem Jewish calendar 
are called defective : as those on the contrary^ which hâve 
one day more under sinûlar circumstances, are styled abun- 
dant. The only abundani month in our Calendar is Sebat : 
the defective month^ properly opposed to that^ (but only in 
this extrême case of the last year of the period of 304 years^) 
is Adar. The xiiith month in the last year of every cycle, 
(the intercalary month in that year of the cycle,) which has 
29 days by rule only in that particular situation, instead of 
30, may be called defective also, if we please : but not in the 
same sensé as Adar, in this extrême case. 
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Section VIII. — Recapitulation of the Rules of the Lunar 
Cycle or Calendar of the Fasti. 

To recapitulate therefore in brief the principles on which 
this Lnnar Calendar of the Fasti has been constructed^ or 
the raies of administration by which it is regulated. 

i Everj cycle of the Calendar consists of 19 actual Julian 
years^ and 235 lunations^ civil and mean or natural^ 
both alike; to which there is no exception. Every 
perîod consists of 304 mean or actnal Jnlian years^ 16 
cycles of 19 years, 3760 Innations^ civil or mean and 
natural; to which also there is no exception. 

îL In every cyde of 19 years^ seven of thèse years are inter- 
calary ; and tliese intercalary years are the 3d^ the 5th, 
the 8th, the llth, the 13th, the 16th, and the 19th : to 
which there is no exception. Every common year of the 
Calendar consists of 12 months^ and every intercalary one 
of 13 ; to which there is no exception. The intercalary 
month cornes next to the 12th^ and assumes the name of 
the 12th repeated ; to which there is no exception. 

iii. In every year of the cycle, the uneven months are 
months of 29 days, and the even ones are months of 30. 
To this raie there are three exceptions. 

i. In every year of the lunar cycle, which coincides 
with the leap-year in the Julian cycle bf leap-year, (19 
times consequentiLy in every 76 years, 76 times in every 
304,) an uneven month, the xith of the Calendar, Sebat, 
is a month of 30 days. 

ii. In the last year of every period of 304 years, an 
even month, Adar, the xiith of the Calendar, is a month 
of 29 days. 

iii. In the intercalary years of every cycle, the xiiith 
month, (consequently an uneven month,) is a month of 
30 days; excepting only that in the seventh intercalary 
year, the 19th year of every cycle itself, it is a month of 
29 days. 
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Section IX. — Accuracy of the Calendar reckaning ofLunar 
time 90 constructed, and eo admimstered. 

On thèse few niles, which admit of being stated in this 
simple and intelligible manner, a perpétuai Lunar Calendar 
bas been constructed^ trom B. C. 4004 to A. D. 2077 ; the 
accuracy of whicb^ for the whole of the interval of time com- 
prehended by it^ within such limits as^ in a case of this kind, 
must be considered to hâve been prescribed by the nature of 
things itself, so far as we hâve yet been able to discover can- 
not be impeached by the testimony of a single matter of 
fact. No one indeed can be so unreasonable as to expect 
sdentific précision from a mère civil notation of natural 
lunar time^ which is based upon such positive assumptions 
as thèse, That every natural révolution of the moon itself 
begins and ends at the same time, midnight, perpetually; 
and That every such révolution, even as the natural lunar 
month, consists of 29 days exactly at one time, and of 30 
exactly at another : a notation too, which in this perpétuai 
digest of lunar time of its own, has no object in view except 
to serve the most necessary and indispensable purpo^es of 
chronology or of history in gênerai. It is suflScient if the 
actual date of every actual révolution of the moon trom con- 
junction to conjimction, which has ever taken place since 
the beginning of the lunar movements themselves in connec- 
tion with the présent System of things at least, can be as- 
signed by the help of this reckoning within such and such 
limits of the truth : i. e. with more of certainty and more of 
précision, at the beginning of each of its periods and each of 
its cycles ; with less, as the cycle or the period advances 
towards its consummation : but never with so much indefi- 
niteness, or with so great a deflection from the truth, as 
shall transgress certain limits which may always be defined 
even under such circumstances ; and which being known, as 
the limits of the error in this case, may always be made 
available for the correction of the error itself» 

Now thus much, we do not hesitate to affirm, this Calendar 
is capable of performing, and at ail times : so much so that, 
although in the twcnty periods into which it is distributed, 
from A. M. 1 B. C. 4004 to A. M. 6081 A. D. 2077, 75 200 
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Batural révolutions of the moon from conjimction to con« 
jimction both mnst be and are comprehended ; there is not 
one^ (supposing ail things to go on to the end of the last 
period, as they hâve done from the begînning of the first^) 
the date of which maj not be known from this Calendar in 
nnmbers of instances with an entire conformity to the tmth ; 
in others within 24 hours of the truth : rarely and only at 
atated times within 48 honrs of the tmth. And this is more 
than conld be predicated of any lunar calendar which has 
ever yet been oontrived for merely civil purposes ; excepting 
perhaps the Hindu^ the Japanese, the Chinese^ the Siamese, 
and the modem Jewish : the latter of which in point of sub- 
tlety of conception, and artifice of composition, is certainly 
the most ingénions and the most elaborate thing of its kind 
that was ever invented; and, as always intended for such 
and such uses and purposes, could not perhaps hâve been 
dififerent from what it is. Yet in point of accuracy, and as 
the perpétuai test and criterion of true lunar time in tenus 
of dvil, even this is not superior to ours. While as to sim- 
plicity, and intelligibility, and facility of use and application, 
i. e. for the proper pm'pose of any such civil reckoning of 
lunar time in effect and practice, it is greatly inferior to 
ours. 

Section X. — On the Metonic Tables, or perpétuai scheme of 
the Lunar Calendar of the Fasti. 
Nothing more then being neeessary for the explanation of 
the technical détails and administration of this Lunar Calen- 
dar ; this would seem to be the proper place for the exhibi- 
tion of the scheme of the first cycle of 19 years, and of every 
one of those 285 lunations which enter into it in order : 
and one such scheme, it is évident, having been proposed m 
annis et mensibue eœpansis; it would be compétent to serve 
the same purpose for every cycle which enters the same 
period of 304 years. The scheme of the first of the number 
would be the type of ail the rest, 15 in number, to the end 
of the period ; the last month only in the first cycle of one 
such period, as we hâve already explained, being incapable 
of representing the last month in the last cycle also, without 
a spécial or extraordinary réduction of one day in its length. 
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But we hâve given such a scheme of the first cycle of every 
such period of 304 years^ amoDg the Supplementary Tables 
of the Fasti^ which will be found at the end of the présent 
volume: and therefore it is superfluous to introduce even one 
such cycle hère. 

This table is the xxiid of the Supplementary Tables^ and 
it is divided into 20 Parts ; each of them devoted to a fresh 
Type of the first cycle of 19 years^ in each of the periods of 
804 years. The dates of thèse cycles after the first, it will 
be observed, proceed in a fixed ratio to that of the first ; viz. 
one number lower in the same Jnlian notation continually, 
with the ingress of every fresh period and of every fresh 
type of the proper cycle of the period. We call this graduai 
descent of the Julian notation of thèse periods and cycles 
perpetually the Décrément of the Epoch, the Lanar Epoch 
of the Tables, from the primary lunar date which enters the 
Tables to the last : viz. from April 29 at midnight, A. M. 1 
B. C. 4004, to April 10 at midnight, A. M. 5777 A. D. 1778. 
As this décrément amounts to unity in every single period, 
it amounts to 19 days in ail our xx periods coUectively ; and 
19 is the difiference of April 29 at midnight, the date of the 
first period, and April 10 at midnight, that of the last. It is 
manifest that, as the first cyclical date in every period after 
the first descends in this proportion on the first cyclical date 
in the first; so every subséquent date after the first, in every 
petiod distinct from the first, both must and does descend in 
the same proportion on the corresponding date in the first. 
We hâve collected thèse Décréments of the Epoch also, at 
the beginning of each period after the first, into a table of 
their own, which is the xxivth. Part i, of the Supplementary 
Tables : and both this, and Table xxii, with its 20 Parts, 
after what has been premised, wiU be sufficiently intelligible 
without any further explanation. 

Section XL — On Type Uofthe Lunar Cycle ofthe Fasti; 
and on its relation to Type i. 

It is manifest, after what has been said on this subject 
already, that, if there is a graduai tendency in the cycUcal 
or calendar dates of every one of our lunar Metonic cycles 
to get into an error of excess, this excesa is and must be 
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greatest in the last three years of each cycle, from the 16th to 
the 19th. Because of the rule and administration of the 
cycle itself, this tendençy must go on accumnlating to a day 
and a night in every such complex of 19 years ; and it must 
arrive very nearly at that amount in the 16th year itself : 
80 that the calendar dates in the last three years of the cycle 
must be almost as much as 24 hours of mean time in ad- 
▼ance of the mean lunar dates. Ând this excess will be 
doubled in the last cycle of ail which enters the same period 
of 304 years, and at the same period in the decursus of the 
cycle ; not only because the cycle at that period of its decur- 
sus, and at ail times of the period previously, stands in need 
of correction to the extent of a day, but because the period 
itself, which is now approaching to its consummation, has 
accumulated an excess of calendar on mean lunar time to 
the same amount. At stated times then, in Type i, it may 
happen, (or rather it must happen,) that the calendar or 
cydioal dates will be 48 hours of mean solar time in excess 
of the mean lunar dates ; and thèse times will be the three 
last years of every cycle of the period from the 13th to 
the 16th inclusive. Yet this kind and degree of déviation 
from the truth is only accidentai. If it is known, it is easy 
to allow for it, and to correct it at any time. At the utmost 
it is temporary, and sure to disappear at last ; in one of its 
effects, at the beginning of every cycle, in the other, at the 
beginning of every period. 

This latter tendençy to get into error, and an error of ex- 
cess, from the nature of the case coidd not be guarded 
against nor prevented by any précaution which might be 
contrived for the purpose. It must be suffered to continue 
even to the end of the period of 304 years; and to produce 
its full effect, before it can be taken into account and re- 
dressed. But the other might easily be obviated : and by so 
simple an expédient as that of merely adopting a diffèrent 
rule of the salius lutue. 

It is évident that this tendençy of the calendar dates, in 
the cycle of 19 years, to gain on the moon more particularly 
after the 16th year is due to nothing but the positive rule 
which we hâve thought it best to adopt with respect both to 
the lunar bissext, and to the saltus lunœ, in Type i. Did we 

H 
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choose to auppress a day^ or to dispense with a Innar bissext, 
at the end of the 16th year of every cycle, we should render 
the last three years of each as perfect a measure of mean 
lunar time in terms of civil, as the first three, perpetnally. 
We hâve not considered it advisable to do that in the cycle 
of 19 years ; i. e. in Type i. It would hâve disturbed the har- 
mony and symmetry of those cycles too much to hâve done 
so ; and it would hâve interfered with the positive or technical 
raie of the administration of those cycles in other respects, 
more than the end proposed by it, in the removal of a tem- 
porary and accidentai inconvenience, would hâve justified. 

Hère however the second Type of the Fasti in division D, 
the Hek-kai-dekaëteric in contradistinction to the Ennea-kai- 
dekaëteric, cornes in to supply the omission in the first, and 
to answer the same*end and purpose, by its own proper rule 
and administration, which could not hâve been effected in the 
other without changing both in that. This Type agrées with 
the first in ail essential respects, except this of the êoltus 
lunéB. The seat of the saltus lunœ in Type ii is after the 15th 
year of the cycle perpetnally, except in the 15th year of the 
ninth cycle only ; in Type i it is after the 19th : i. e. by the 
rule of Type ii we subtract a day &om the proper month in 
the 15th year of the cycle, except in the 15th year of the 9th 
cycle ; whereas, according to that of Type i, we never sub- 
tract one except from the proper month in the 19th year of 
the cycle. 

The cycle of 16 years enters 19 times into the period of 
304 years. It is also a measure of the cycle of leap-year; 
as the cycle of 19 years is not. Having therefore once been 
adjusted to the iSra Mundana and to the ^ra Vulgaris in 
the same manner as the cycle of 19 years, Â. M. 1 B. C. 4004 ; 
it is compétent to go on along with both thèse seras ever 
after, and to be a measure of the cycle of leap-year per- 
petnally as exactly as they are. Consequently the same years, 
which are solar or Julian bissexts in both thèse seras secua- 
dum ordinem^ will be lunar bissexts in this cycle secundum 
ordmem in the strictest sensé of the terms also ; which in 
the Metonic cycle from the first they could not always be. 
Ând the fourth year in each of thèse seras which would be 
bissextile being the 15th, (Â. M. 15 B. C. 3990, the end of 
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the year in each instance)^ and the first in the lunar cycle of 
16 jesTB, in which it would be proper to introduce the saltu» 
lunœ at all^ being the 15th also ; we hâve fixed on this year 
aa the seat of the saltus lunœ in this Type, instead of thel6th, 
perpetually ; except in the case which has just been adverted 
to, the 15th year of the 9th cycle. For, as we observed on a 
former occasion <^, the tendency of the Hek-kai-dekaëteris in 
gênerai being rather to fall back even on the mean new 
moons, than to advance or gain upon them ; it reqnirea a day 
to be given to it e:ptra ordinem, at stated times, (i. e. twice in 
the course of every period of 304 years,) and not one to be 
taken away from it. Ând this should properly be donc at 
the end of every 160 years ; but it makes very little différence 
if it is donc once at the end of 144 years, and again at the end 
of 160; both which periods together are equal to 304 years. 
The rule therefore which we adopt is to administer the first 
supplementary correction of this kind at the end of the first 
144 years of every period ; and the second at the end of the 
period itself : and the mode of administering it in the first in- 
stance, which we also adopt, is to suppress the salttis lunœ in 
the 15th year of the 9th cycle ; that is to make the 15th year 
of the cycle bissextile in the 9th cycle of the period, but not 
in any other. 

We hâve drawn out the first 19 cycles or first 304 years 
of this Type alsô, in annis et mensibus ewpansU ; which we ex- 
hibit in 19 Tables, or 1 9 parts of one Table, the xxiiird of the 
Supplementary Tables in gênerai. Some explanations are ne- 
cessary to make thèse intelligible: but they may be com- 
prised in a few words. 

i. The years of the period of 304 years in this Type, and 
those of the JEth Mundana, are the same. The same years 
consequently are leap-years in both. The first column exhi- 
bits thèse years of the period, and those of Â. M. from 1 to 
804 : and the asterisks in it designate the leap-years, bissex- 
tile alike both in the ^ra Mundana and in this lunar ^ra 
which accompanies it perpetually; except in the case which 
has been mentioned. As the seat of the leap-day however 
in the ^ra Mundana is at the end of the odd years, not at the 
beginning of the even years, reckoned from the vemal equi- 

e Sapns p. 44. 

h2 
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nox oontinually, (Â. M. 3 exeunte, for instance^ not A. M. 4 
ineunte,) we prefix the asterisk to every two of theae years, 
an odd and an even one^ in séquence. 

ii. The second column exhibits the Metonic cycle of 19 
years ; recurring 16 times in one period of 304 years. The 
asterisks in this dénote the intercalary years in this cycle^ 
whioh are not perpetually the same as those of the cycle of 
16 years. 

iii. The third column contains the Hek-kai-dekaëteric cycle; 
which cornes 19 times over in one period of 304 years. The 
asterisks on the left designate in this too the intercalary 
years of the cycle; those on the right the bissextile years : in 
which it must be understood that the xith month in this 
Type has 30 days instead of 29^ just as Sebat in Type i also^ 
under the same circumstances. 

iv. The exception to this rule in this Type is that there is 
no bissext in the 15th year of the cycle^ though that is 
always a leap-year in the Julian reckoning ; except once in 
the 15th year of cycle ix. In the 15th year of the cycle of 
16 therefore the xith month is a month of 29 days; except in 
the 15th of cycle ix^ when it is one of 30 days. As a consé- 
quence of this distinction, it wiQ be perceived that the cyclical 
dates of thè 16th year of this cycle are one day higher than 
they would otherwise be ; and that, while the stated incré- 
ment of thèse dates on the whole of a çyde in every other 
instance is three days, in the ninth cycle it is four days ; and 
the first date of the tenth cycle is four days higher than the 
first of the ninth, instead of three. 

V. This stated ascent of the dates, three days or four in 
every cyde of this description, in 19 cycles or 304 years has 
the efieot of advancing the lunar epoch of the Hek>kai-dekaë'- 
teris under its proper Julian term, in the calendar reckoning 
perpetually, 58 days in aU above that from which it set ont 
in the first year of the period itself ; thèse 58 days in excess 
being the product of 19x3 + 1. The proper number re- 
quired is 59 days ; i. e. a blfirivov, or double month, one half 
of whioh would be 29 days long, and the other 80. But the 
truth is, as we hâve already explained, that the Hek-kai- 
dekaëteris is àlready in want of another supplementary cor» 
rection of one day, at the end of the period of 304 years. 
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notwithstanding the former correction to that amount^ at 
the end of the 144th year of the period. We administer 
this correction^ and at the same time set back the epoch of 
the cycle to the same state as at first, (which it is necessary 
to do, to prépare it to go through the decursus of another 
period of 304 years,) by reckoning the last year of the 19th 
cycle as a year of eleven months instead of thirteen ; and by 
giving 80 days to the eleyenth month itself instead of 29. 
The xith month therefore in this Type is bissextile in this 
case too, the last or 16th year of cycle xix : though not in 
any other of the kind except the 16th year of cycle ix. 

By thèse means one period of 804 years of this second 
Type of our General Lunar Calendar being drawn ont in 
annis eœpansis and in menMus eœpansiê ; it is easily rendered 
ayailable for every period of the same kind afterwards. No- 
thing is necessary for that pnrpose, but the décrément of the 
epoch at the ingress of every fresh period; which may always 
be known from Table xxiv, Part i, of the Supplementary 
Tables ; and the year of any subséquent period in the Mxfi 
^undana and the iSra Yulgaris : which also may always be 
known from our General Tables. Beduce the lunar epoch 
of the oorresponding year to this in the scheme of the first 
period by the décrément of the epoch ; and it will give you 
the lunar epoch of the year in question in the given period. 

Thus, Required the date of the yiith month in the 75th 
year of Period xx. Type ii. 

This year, it appears from the General Tables (division D 
and A), corresponds to A. M. 5851 A. D. 1847. 

h. m. s. 

Hence Supplementary Tables, Table 1 u,,^. z^ , ,- ^ ^ « 
ximPartiv,Perioâiyear75, | Epoch, Oct. 15 000 

Table xnv. Part i. Décrément of the 1 

epoch, at the ingress of Period rx. / " 



Periodrx75, A.M.58S1 A.D.1847. Epoch, Sept. 26 000 

NauticalAlmanac, newmoon, Green-\ Ort ft ot ^ ^/s ^®°* 

wich, N. S. A. D. 1847 J ^c«- 021 30j^^^j^ 

Différence of styles, and meridians; — 12 + 3 30 47 



At Jemsalem, old Btyk Sept26 23 27 23 

- Sept. 27 II 37 33* 

* The above comparison indeed shews the calendar date of the 7th 
month, Period xx 75, of Type ii, i day, 1 1 hours, 37 min, 33 sec. in defect 
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CHAPTEE II. 

On the application and uses ofthe Lunar Calendar of the 

Fastù 



Section I. — As a perpétuai Mamial oflâmar time, 

Amono otiier obvious uses of a Lunar Calendar like this 
of our Fasti, one is to serve as a manual of lunar time^ year 
by year, from the beginning to the end of things ; in one 
Word as a perpétuai almanac : the aceuracy of which, within 
sueh and such limits^ may be implieitly reUed on. 

Let the lunar dates of this Calendar^ as brought down 
Irom the first^ be compared with those of any modem ephe- 
meris^ (for instance^ the Nautieal Almanac,) for any twelve 
months in séquence ; for example from April A. D. 1836 to 
April A. D. 1837 : and they will be seen to be capable of 
bearing such a comparison — allowance being only made for 
their peculiar rule^ in contradistinction to that of the Nautieal 
Almanac. 

of the true new mooD ; which is much more than ought to ezist between 
the mean dates and the true, at a given time. But in fact much of this 
différence is apparent or accidentai only ; and due to the rule of the calen- 
dar in the cyclical reckoning of mean hmar time. If we go back to the 
head'of thb 2oth Period, A.M. 5777 A. D. 1773, when mean luuar time and 
calendar, on the principles of our reckoning of both conjointly, were at 
par ; we hâve, from the first lunation of the first year of the Period to the 
7th ofthe 75th year, 921 mean lunations»27 I97day8, 16 h. 3 m. 11 sec. 
29 th. We hâve the same number of calendar months, distributed as 
follows. 

12x74 = 888 = 26i96days 

Intercalary, 27 » 810 

14 Bissezts s 14 

6 - 177 

921 27 197 

The first day therefore of the 922d calendar month would anticipate 
16 h. 3 min. II sec. 29 th. on the first of the 922d mean lunation of the 
Period; and this would anticipate 19 h. 24m. 11 sec. 31 th. on tbe true 
new moon ; an allowable différence under the circumstances of the case. 
The real différence between the mean lunar time of our Calendar and true 
mean lunar time A. D. 1802 was one day. See Fasti, iv. App. ch. v. See 
also the Table, p. 103. in which one day is seen to be the différence between 
our new moons and the true almost throughout. 



Digitized by VjOOQ IC 



CH. a. 8. a. 



LwMxr Calendar of the Fasti. 



103 



d. 
2186 



74 calendar months + 2 Bissezts 

74 mean lunations of the Period 

Defect of the latter "» 

Period xz, iv 7. Epoch, April 400 
Récession in ihe Period — 4 30 



h. m. 
O O 



th. 
O 



3185 6 19 8 56 
î7 40 51 4 



April 3 19 30 o o 
Anticipation, 74 mean lunations, — 17 40 51 4 





New mooM or the Parti, 


1 


Period XX, cycle Iv 7. 


Calendftr rnoons. 


i 


Niflan 


April 4 


29 


ii 


Jar 


May 3 


30 


iii 


Sivin 


Jane 2 


29 


IV 


Thamaz 


July I 


30 


V 


Ab 


July 31 


29 


vi 


Elvl 


Aug. 29 


30 


rii 


Tisri 


Sept. 28 


29 


viii 


MarchesTan 


Oct. 27 


30 


ix 


Chislea 


Nov. 26 


29 


X 


Tebeth 


Dec. 25 


30 


xi 


Sebat 


Jan. 24 


29 


ni 


Adar 


Feb. 22 


30 


i 


Niaan 


Mar. 24 


29 



Epoch, year 7, April 3 i 49 8 56 75 th mean lunation, 

Period XX, iv 7. 



New moons, A.D. 1836-1837. 
Nautical almanac. Reducêd 
from the meridian of Groen- 
wich to that of Jeruaalem, and 
from new style to old style. 



Mean new moons. 



April 

May 

Jane 

June 

July 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 



m. s. th. 
49 8 56 midn. 
33 ïi 29 
17 14 2 
» 16 35 
45 19 8 
29 21 41 
13 24 14 
57 26 47 
41 29 20 

«5 31 53 

9 34 26 

53 36 59 

37 39 33 





h. m. s. 


April 4 


I 24 5 midn. 


M.y 3 


16 27 47 


June 2 


7 58 5 


Ijuly I 


23 9 ^3 


iJoly 31 


13 32 59 


Aug. 30 


3 3 47 


Sept. 28 


15 49 23 


Oct. 28 


3 55 " 


Nov. 26 


15 20 35 


Dec. 26 


2 7 II 


Jan. 24 


12 28 35 


Feb. 22 


22 50 II 


Map. 24 


9 40 59 



Section II. — Comparison of the Lunar Calendar of the Fasti 
toit h the most illtistrious Lunar Calendar s ofantiguity, 

Mo lunar calendar of antiquity has hitherto corne under 
our observation^ except the Apis calendar or Apis cycle^ the 
natural lunar cycle of the primitive solar year, which is as 
old as this of our Fasti^ and in point of constant fidelity to 
the moon can be compared with it. The lunar calendars of 
the Hindus, the Japanese, the Chinese, the Siamese, and 
other nations of the east, are very perfect of their kind; 
but they ail came into existence only x^^? Koi irpdrjv in com- 
parison of ours. The modem rabbinical calendar professes 
to go back to the date of création, according to its own 
chronology^; but its true date is not much older than A. D. 
344 at the earHest. And none of thèse calendars, whatso- 
ever be the antiquity to which it may lay claim, for its proper 

' 8ee our Fasti, ii. 115. Diss. iz. ch. iv. sect. xiv. and our Prolegomenay 75, 
Cap. i. 
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use and purpose^ (the constant reckoning of true mean lunar 
time in terms of civil,) is superior to ours: and scarcely 
Bjijy if we except the modem Jewish calendar, is even equal 
to it. 

To demonstrate the superiority which we thus assert in 
behalf of the Lunar Calendar of the Fasti, by a particular 
comparison with one lunar calendar of any other dénomina- 
tion after another, would be an eudless task ; so numerous 
did actual calendars of this kind in former times become, and 
80 numerous, in one part of the world or other, are they 
still. The reader, who shall accompany the work which we 
hâve undertaken to the end, (if we are permitted to com- 
plète it,) wiU hâve abundance of opportunities of instituting 
such comparisons for himself. We hope at least to lay before 
him proofs of the truth of what we hâve asserted, in repeated 
instances ; taken Irom the matter of fact. Ât présent, it may 
suffice to illustrate it by one or two examples, derived from 
the lunar calendars of the past. 

i. — The Lunar Correction of Meton. 

The Attic date of this celebrated correction was the first 
day of the Attic month Hekatombœon, B. C. 432 ; which, 
according to the Attic rule of the noctidiumal cycle, bore 
date at sunsets. The Julian date is determined by a multi- 
tude of concurrent proofs to July 15 at sunset according to 
this rule, July 16 at midnight according to the Julian, the 
same year. The true new moon of July, B. G. 432, bas been 
calculated for the meridian of Athens, and determined to 
July 15 at 7.15 p. m.^ : i. e. as nearly as possible at sunset, 
the very beginning of the Attic day : and the mean new 
moon to July 45 13 h. 10 m. from midnight. The primary 
date of this mémorable correction was undoubtedly true to 
the moon : and almost as much ao as was possible. 

In the style of our Fasti, its date would be Period xii. 
Cycle xiii 1, of Type i : Period xii. Cycle xv *5, of Type ii : 
and the former being now 18 hours of mean time in excess, 
we should calculate in this instance by the latter. And, ac- 
cording to this Type, the first of the first month at this time 

V See iksti, i. 164. Dias. iv. ch. ii. aect. ▼. 
^ Ptolemy, Hâlzna, iii. Memoir of Mr. Ideler, Recherches, &c. 80. 
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was bearing date May 17 at midnight : consequently tbe 
first of the third month, July 15 at midnight. 

The Metonic correction then was not more true to the 
mean new moon when it was first coming into existence^ 
than our lunar calendar^ which had virtually been in exist- 
ence 3572 years^ at this same time. In 19 years from its 
date of origination however^ the former was ahready 6 hours 
of mean solar time in excess of the truth ; and in 76 years 
it was 24 ; or one entire solar day and night. Ând this ten- 
dency of the Metonic correction^ upon its own principles^ to 
go on accumulating a day in excess of the truth erery 76 
years, (whatsoever leamed men may bave imagined hitherto 
to the contrary,) as we hope to demonstrate in due time, at 
Âthens at least de facto was never redressed : not even after 
the Calippic correction had been made public. 

ii. — The Calippic Correction ofthe Cycle ofMeton, 
The date of this correction of the Cycle of Meton by 
Callippus or Calippus, the republication of the same cycle, 
in an amended form, commonly known by the name of the 
Calippic Correction, was B. C. 380 : and the primary lunar 
epoch, at that time too, was the first of the same month 
Hekatombseon in the Attic style, reckoned from sunset ac- 
cording to the proper Attic rule. Its Julian date is deter- 
minable to June 28 at 6 p. m. the same year : and the new 
moon of June this year too bas been accurately calculated, 
and found to fall June 28 3 h. 34 m. from midnight^ ; the 
mean, June 28 13 h. 7 m. from midnight. 

In the style of our own calendar its date was Period xiii, 
Cycle ii *8, Type i; Period xiii. Cycle ii *11, Typeii: each 
of which at tUs time was equally true to the mean new 
moon, and each bore date March 31 at midnight, B. C. 330. 
The fourth month therefore in each bore date June 27 at 
midnight : i. e. one day and 18 hours before the first of the 
Calippic Hekatombœon, June 28 at 18 hours. But this dif- 
férence was purely accidentai, and due to the rule of alter- 
nation in our Types of both kinds ; according to which the 
third month in each is always a month of 29 days, instead of 
80. Besides which, in the Metonic cycle, and at that period 

t Ptolemy, Halma, tome iii. Memoir of Mr. Ideler, Recherches &a p. 84. 
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of the cycle at which this Calippic correction must be sup- 
posed to hâve virtually taken its rise ; there were as many 
as three months in séquence, which were months of 30 

The Calippic correction then was not more faithful to the 

* The meaning of this is that the dates of the three last months in the 
cycle of Calippus, in the last year of every cycle of 19 years but the fourth, 
(in which theywere one day higher,) were Marchsi, Aprilac and May 30, 
reckoned from midnight. In the last year of his period they were Âpril i 
May I (ezemtile 3) May 30 ; reckoned from midnight. On this principle 
his Munychion, B. C. 330, must hâve been dated proleptically April i ; 
that is, a day kter than our Nisan, March 31. In the corresponding year 
of every other cycle of his period it would be March 31 ; the same as our 
Nisan, B. C. 330. 

An exact comparison of the mean lunar time of our tables with that of 
the first year of the first Calippic period would stand as follows : 

d. h. m. •. th. 

86 maan lunations of our standard . . » 2539 15 7 39 34 

86 calendar months, plus one lunar bissex » 2539 

Anticipation of the 87th calendar month on the 1 d. h. m. s. th. 
87th mean lunation, Period ziii, ii *8, B. C. > o 15 7 39 34 

330 J 

Supp. Tables, xxiv. Part ii. Recession of mean 1 _ ^ 
lunar time on calendar, in one cycle . . / ^ 

Anticipation of the 87th calendar month on thcl 
87th mean lunation, Period xiii, ii *8 . . J * *3 37 39 34 

Tabular mean new moon, Period ziii, ii *8 March 31 000 

Anticipation . . + 13 37 39 34 

True mean new moon, Period xiii, ii *8,\w^^i __ __ .^ ^^ .^ 
87th of the period . . . .7 March 31 13 37 39 34 

Three mean lunations 

90th mean lunation at Jérusalem 

Meridians 

At Athens 



True mean new moon at Athens B. C. 330 June 28 13 7 

Our mean lunar time then was now anticipating on the true for a given 
meridian, 10 h. 3 m. It must anticipate more or less at this period of its 
decursus, because our mean standard was stiU much less than the true of 
that time. But to détermine how much exacUy would require us to calcu- 
late the true mean standard of the middle period between B. C. 4004 and 
B.C. 330, and to proceed as we bave done in other cases of this kind : see 
Fasti, iii. 524. Diss. zv. Ch. iz. sect. vii. : 541. sect. iz. : iv. Appendiz. ch. y. 
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mean new moon^ when it first came into bdng at the time 
purposely selected by its author^ than our own calendar^ 
which was now 8674 years old. In 76 years however the 
former would be aiready 6 hours of mean solar time in ex- 
cess; and in 304 years^ 24^ or one entire mean solar day. 
And though the correction of this inhérent defect of the 
Calippic cycle was certainly pointed ont and made known by 
Hipparchns; yet we do not know that it was ever actnally 
applied to it, not even by the astronomers themselves : much 
less in the civil lunar calendar any where. 

iii. — The Macedo^Hellenic and Macedo-Syrian Lunar 
Calendars of antiquity. 

The two most illustrions and most generally circulated 
forms of the Lunar Hellenic Calendar, embodying ail the 
improvement and ail the perfection which it had derived 
first from the Metonic and afterwards from the Calippic 
correction, were the above two; to which we hâve seen rea- 
son to give the names of the Macedo-HeUenic and of the 
Macedo-Syrian respectively^. 

Both thèse took their rise in the same year B. C. 306, and 
both nominally on the same day, (the first of the same nomi- 
nal Macedo-Hellenic or Macedo-Syrian month,) in this year, 
viz. Dius 1 : though Dius 1 in one of thèse styles^ even at this 
very time, differed 29 days or one mensis cavus exactly from 
Dius 1 in the other : in the former answering to Sept. 30 at 
18 hours, in the latter to October 29 at 18 hours. 

In the style of our own calendar the date of each was 
Period xiii. Cycle iii *13, Type i, Period xiii, Cycle iv *3, 
Type ii : the former April 5 at midnight, the latter April 4 
at midnight. In the former consequently the first of Tisri 
the same year bore date Sept. 29 at midnight ; and the first 
of Marchesvan October 28 at midnight : one day and 18 
hours in each instance before the Macedonian Dius 1. 

The reason of this différence was partly accidentai, as in 
the last instance, and partly resolvable into the peculiar cir- 
cumstances of thèse two calendars at the time, which cannot 
at présent conveniently be explained. It may be assumed 
however that the calendar lunar time of our Fasti was more 

t See our Fasti, i. 598-607. Diss. vii. ch. ▼. aect. iii. 
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true to the mean of nature at this time tlian either Dius 1 
in the Macedo-Hellenic style^ when it was first coming into 
being, or Dius 1 in the Macedo-Syrian. And this is oon* 
firmed by the date of the solar éclipse^ which appeara in 
Pingré's Tables^ June 8 11.45 a. m. for the meridian of Paris, 
B.C. 806: trom which we obtain a mean conjunction for 
the same meridian, in September, Sept. 29, 14 h. 41m. 10 s. 
13 th. : and in Oetober, Oct. 29, 8 h. 25 m. 12 s. 46 th. And 
thus much at présent, with regard to the lunar calendara 
of past time. We pass now to one or two of those which 
are comparatively modem in their date, and are still in 
existence. 

iv. — The modem Jewish Calendar, 

The modem Jewish Calendar, as much as our own, pro- 
fesses to dérive its origin from the new moon of création, or, 
as the rabbis themselves call it, the MoUid Tohu, the birth 
or génération {voviir^vla) x^^vç , the ^' new moon of the Inane^' 
or *' Void.*^ But the rabbinical date of the création is B. C. 
8761, 248 years later than the truth^. 

This date answers to Period i. Cycle xiii *16, of Type i 
of our calendar ; Period i, Cycle xvi 4, of Type ii : and the 
former, at this stage of the decursus of the period, being in 
excess, we reckon in préférence by the latter. The primary 
new moon of the Rabbinical calendar was determined on the 
principles of that calendar to October 7 at 18 hours : the 
new moon of the fifth month of our calendar also, Period i, 
xvi 4, Type ii was October 7 at midnight. There was little 
différence then between the lunar reckoning of this calendar, 
in the first year of its decursus, and that of the 244th of 
ours, at the same point of time. 

We agrée with Scaliger however, that the actual date of 
this modem lunar calendar of the Jews was in ail probability 
A. D. 844°* ; and the first day of the first Tisri in this calendar 
was Sept. 24 at 18 hours, the assumed date of the autumnal 
equinox that year. Period xv. Cycle v *16, Type i of our 
calendar bore date March 81 at midnight, A. D. 844 : and 
Period XT, Cycle vi 12, Type ii bore date April 29 at mid- 

1 Fasti CathoUd, vol. ii. x 15. Diss. iz. ch. iv. sect. ziv. 
m 8ee our Prolofomena, c^. i. p. 71-78- 
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night. The first of Tisri^ reckoned from the former^ was 
Sept. 24 at midnight also ; the first of the sixth month 
(a mensis cavus by the mie of the cycle) reckoned from the 
latter^ was Sept. 23 at midnight ; only an accidentai différ- 
ence between them *. The lunar calendar of the rabbis then 
was not more true to the mean new moon in the first year of 
its first cycle of 19 years^ than ours in the 16th of its 229th. 
In what manner the two calendars proceeded together after- 
wards^ and what is the relation which still holds good be- 
tween them ; we endeavoured to shew by examples produced 
in our Prologomena: to which we refer the reader». 

V. — The Lanar Calendar ofHejWa. 

The epoch of this celebrated calendar^ as we hâve abready 
ezplained^^ was purposely attached to the first of Moharram, 
Â. D. 622 : not indeed of the actnal Moharram of that time^ 
but of the Moharram of the Hej'ra itself^ carried back to 
A. D. 622 Hej'ra 1, from Hej'ra 211 A. D. 826, according to 
the technical rule of Hej^ra and its reckoning perpetually. 

This first of Moharram was determined by the astronomers 
to July 14 at sunset, or at 18 hours from midnight, the feria 
5a meuide; the mean date of the phasis, A. D. 622 : though 
the common or vulgar epoch of the calendar was assiuned a 
day later, July 15 at 18 hours, the feria 6^ ineunte. The 
true new moon of July, A. D. 622, for the meridian of 

d. h. m. •• th. 

** 185 mean Innations . . . . " 5463 3 47 53 20 

185 calendar months, + 4 bisaezts . . » 5464 

Anticipation, Period xv, v*i6 of the i86th1 20 i a 7 ^lo 

lunation on the i86th calendar month . . j ' ^ 

Tabular epoch, Period xv, y *i6 . . March 31 o o o 

Table zxiv, Part ii. Recession in the Period —600 

March 30 18 o o o 
Anticipation of the i86th lunation — 20 12 7 40 

Epoch of the i86th mean lunation, Pc-\w-„i,-^ ^_ ,^ ^^ „ 
*iiodiT,Ti6 |Marcha9 2i 47 6aao 

Six mean lunations . . + I77 4 ^4 I5 ^9 

Epoch of the içad mean lunation . . Sept. 23 2 12 7 39 

n IWd. p. 79-84. » Supra, p. 63. 
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Mecca^ haa been calculated by Mr. Ideler^ and determined 
to July 14. 8. 14 A. M. mean time ; the tnie mean new moon 
to July 14 1. 11. A. M.P The mean phasis then might be 
attached to July 14 at sunset: the trae wonld be much 
nearer to July 15 at sunset. 

In the style of onr own calendar^ the date of Hej'ra was 
Period xvi, iv 9, Type i : Period xvi, v 2, Type ii : the former 
bearing date AprÛ 16 at midnight^ the latter April 15 at 
midnight. From the former we obtain the date of our 
Thamuz^ July 13 at midnight; which is entirely consist- 
ent with the astronomical epoch of July 14, one day and 
18 hours later, understood of the phasis, but not as dated 
from the true new moon, but from the mean. This sera then 
was not more faithful to the moon, A. D. 622, when it took 
its rise, than our lunar œra 4625 years from its epoch'*'. 
Since then this œra has been losing on the mean standard of 
its own time ; while ours has coutinued as true to that of 
ail times as ever. 

Section III. — Historical uses of the Lunar Calendar of the 
Fasti. i. The Paschal Controversies of Ecclesiastical An- 
iiquity, 

The utility of a Lunar Calendar, on the truth of which, 
(within the proper limits,) reUance may at ail times be placed, 
admits of being illustrated in a variety of ways. For exam- 
ple, in ecclesiastical history the study of the controversy, 

* We hâve in this instance as before, \ d. h. m. •. th. 

Per. xvi, iv 9, 99 mean lunations J " ^9^3 12 40 12 46 

99 calendar months+s bissexts . . » 2924 

Defect of the former on the latter, Per. m, ïrg 11194714 

h. m. I. th. 

Tabular Epoch, Per. xvi, iv 9 . . Âpril 16 0000 

Recession on the Period, Table xxiv. Part ii. — 4 30 o o 

ÂprU 15 19 30 o o 
- II 19 47 14 

Epoch of the looth mean lunation, Per. \ a-i- q ^ ,^ k 
^,iv9 / ^P"^'5 8 10 12 46 

Three mean lunations + 88 14 12 7 40 

i03d mean lunation July 12 22 22 20 26 

P Ptolemy, Halma, iii. Mémoire sur l'ère des Arabes, p. 8. 



Digitized by VjOOQ IC 



CH. 2. S. 3. i. Lanar Calendar of the Fasti. 111 

which began to be agitated so early and continued to be 
agitated so long^ relating to the célébration of Easter^ will 
dérive much light and assistance from a calendar of this 
kind. That controversy gave birth to a great number of 
paschal cycles^ each of them aiming at the same thing^ a 
fixed and invariable paschal rule ; and each of them aiming 
at it in vain : yet each professing to correct the errors of its 
predecessors, and each hoping to guard against the récur- 
rence of the same or similar inaccuracies^ by a rule of its 
own. 

It is désirable that the student of ecclesiastical history at 
this period should always hâve at hand a never-failing 
standard of true mean lanar time in the civil or calendar 
reckoning of true ; which may enable him both to compre- 
hend the technical structure and détails of thèse différent 
paschal cycles more readily and easily^ and also to test and 
appredate the accuracy of each. Some of them were briefly 
considered in our Prolegomena^ ; and were there summarily 
contrasted with a lunar calendar derived from that of the 
Fasti, and in principle altogether the same with it. More 
will probably come under review hereafter; when we may 
take occasion to analyze them much more in détail, and to 
examine them much more closely. At présent the only case 
of the kind to which we propose to recur is that of the 
Christian Easter, and of the Jewish Passover, known from 
the testimony of Isaac Argyrus : which we considered indeed 
but did not dedde in our Prolegomena'. 

The passage of the Novi Canones Paschales, in which 
Argyrus speaks of each of thèse festivals, as they were cele- 
brated by the Christians and by the Jews of iSSnos in Thrace, 
respectively, some fifty years before the time when he was 
writing thè above work, is as foUows*. 

Tlpb xpoviùv yàp èrôv TT€jrrriKovTa, vios iiv in rriv fjXixCav, iyè» 
fiiv TTopi Tivi rêv &p<}KlK(av 'n6\€<av biarpl^p, A&cp KoXoviiijrri, 
€tbop TOT€ Tobs iK€Îa'€ T^v oUcriaiv itowvyÀvovs 'lovÔcUovï Tp K TOV 
Maprlov to oIk€Iop ità^xa T€\4(ravTas' t6 ôè Koé* fifiàs iyiov 
TréiŒxa Tji Kç TOV ^AirpiXlov frcX^o-Oficv, àKçv\ov6rî(TavT€s Tjj 

4 Cap. i. pp. 67-71. Monachi Compatus, zri.: Ptolemad 

r Tbid. p. 82. art. ▼. Opéra, (Halma,) vii.: Isaad Monachi 

> Uranologium, 381 D — E. Isaaci Computoa, cap. vi. p. 115. 
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iv T^ KavovU^ Tov ^lovhdiKOv 'nàffyja. btaXafjLpai^ofxivn Trcwa-fXT/vtaïc^ 
^fiipq, ^AirpiXCov irf, kcÙ t<5t€ fjîèv iyà iv àiropois iOéfiriv to vpayfm, 
IxrJTTia ^JLaOruxariK&v À^<i/ui€x;o$ \6ymv' î<TT€pov Ôè ras olrlas T<àv 
roiQVT<ùV iK Trjs àtrrpovo^Krjs fiaôiiv èvurTrifiris tyva>v koI tovto 
fcarà tov fUéra Koyov av^pàv. 

There are three various readings^ instead of the date of 
Easter Sunday hère assigned, April 26; viz. April 20, 29, 
and 24. The former date is doubtless in error. It exceeds 
by one day the latest date of Easter Sunday in the month 
of April, April 25 : and it is not consistent with the date of 
the lunar 14th^ also assigned^ the same year^ April 18: for 
that could never be more than seven days earlier than the 
date of Easter Sunday : so that if the lunar 14th this year, 
(which is what Argyrus means by the Jewish full moon, the 
lunar quartadecima») was April 18, Easter day might possi- 
bly be April 25, but could not possibly be April 26. One 
of thèse dates then is in error : in which case, we may take 
it for granted it is this of April 26. 

If April 18 however is the genuine reading in that in- 
stance ; there was but one year in the Alexandrine or Dio- 
nysian cycle, (the only orthodox cycle at this time,) in which 
the lunar 14th fell on April 18; viz. the 8th; that of which 
the Golden Number itself was viii. Now A. D. 1318 the 
Oolden Number was viii: and the Dom. Let. being A, April 
18 the lunar 14th was a Tuesday, April 23 the lunar 19th 
was a Sunday ; and therefore, according to rule, Easter ^y 
that year. April 23 being one of the various readings for 
April 26 in this passage, while there is none for April 18; 
this coincidence, in our opinion, can leave no doubt that the 
true reading in the former place, for Easter day, is April 23; 
and that the year was consequently A. D. 1318. 

Now this work of Argjmis^ appears to hâve been certainly 
under his hand in A. D. 1372 :* and fifty years exactly be- 

* That the date of this treatbe of Argyrus was A. D. 1372, appears from 
a variety of intimations. 

It is reckoned to be a. m. 6881 *; which referred to Sept. 1, A.M. 5509*- 
B. C. 1 — ^A. D. I, gives A. D. 1373 — 1373. 

October 26 was Tuesday : so it was A. D. 1372, Dom. Lett. D. C. 

A Ptolemy, tU. cap. i. 87. cf. cap. iii. 95 : Uranolog. 36a. A .E. iii. 367 B. vi.t 
cf. Ptolemy, «p. i. 89. 
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fore A. D. 1372 takes us back to A. D. 1322. The Golden 
Number that year was xii; the Lunar 14th April 4 : and the 
Dom. Letter being C, April 4 was a Sunday ; and tberefore 
Easter day was the folio wing Sunday^ April 11. Argyrus 
then could not hâve meant this year: nor consequentlj 
hâve spoken exactly, but only in gênerai terms^ of 50 years 
before A. D. 1872 ; meaoing in reality 54. 

There is certainly, even on this principle, a difficulty re- 
specting the Jewish Passover^ A. D. 1318^ thus fixed to 
March 20. A. D. 1817, cycle lii 5 of their calendar, Tisri 1, 

The moon's âge on that day was the luna 28 b. Our Lunar Calendar gives 
us the same year the new moon of Tisri, Sept. 29 at midnight, and the 
luna 28 of that, Oct. 26. ^ 

Easter, the next year, would be April 17 : the lunar 14, April io<^. A. D. 
1373, Golden Number vi, the lunar I4th was April 10 ; and the Dom. Let. 
being B, April 10 was Sunday, and therefore April 17 Easter day. 

This year of the world, A. M. 6881, was not leap-year<>; as neither was 
A. D. 1373: and Feb. 13 was a Sunday®. And that too was the case 
A. D. 1373. 

It is reckoned 38 years from this year 688 1 (A. D. 1373) to A. M. 6919 
(A. D. 14 II) : and 81 years more to A. M. 7000^, the supposed end of the 
world, (A. D. 1492). 

The Ek^clesiastical Lunar Calendar, which Argyrus calls the Paschal 
Canon, was two days .in excess at this time, and fast accumulating to 
three; and Argyrus was not ignorant of that circumstance?. He was 
also aware that the period of 304 years was liable to an error of a day in 
excess in one such period : and he infers very truly from both thèse facts 
that the Canon of his own time could not be less than 304 years old ^ : 
Ka\ àià TovTO fvKoravéfjTov ferrai, 6n t6 Kovéviov, dinri» ^fjupaiç iKitlirrow 
r^ff jcarà rà 'lovdoîicà fraa'\akia ira»<r€\rivuucrjç ^fttfms €V' roU vvv xp<$<^oiff, 
vp6 T^ *Pa>fiaiK&v irâv crvpccm?. He calculâtes for himself the Paschal full 
moon of A. M. 6881 (A. D. 1373)» and détermines it to Aprit 8 at 3 equi- 
noctial hours after sunrise*. There was a lunar éclipse A. D. 1373, March 
9> 3 30 P. M. Paris, which would give a mean full moon for the same 
meridian, April 8, 4 h. 14 m. a. m. 

b Pfcolemy, cap. ii. 90, 9a : Uranol. A^C. cap. xiii. 

363 B. 364 B. iv.: Ptolemy, cap. lii. ' Ptol. vii. cap. vi. m: Uranol. 379 

97 : Uranolog. 369 E. 370 A. cap. Ix. £. cap. xvi. 

<? Ftol. tU. cap. iv. 103-105 : Uranol. % Ptol. vii. cap. vL i lo-i 12 : Uranol. 

374 A. xi— 375 A : cf. 379 G. cap. xvi : 378 G. 379 B. xvi 
Ptolemy, vi. iio. b ibid. 

<i Ptol. vii« cap. v. 106: Uranol. i Ptol. vii. rap. vi. 110: Uranol. 

375 a xii. 379 G. cap. xvi. 
« Ptol. vii. cap. V. 107: UranoL 376 
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if nothing interfered with it^ might hâve borne date Sept. 7 
at 6 p. M. ; one day and 18 hours later than Elul 1 in our 
Calendar^ Period xviii, ix 1^ Type 1^ Sept. 6 at midnight: 
and the Dom. Letter being B that year, Sept. 7 at 6 p. m. was 
the feria 5& ineunte : one of the ferise open to the ingress of 
Tisri in the Jewish Calendar. But if it did not de facto bear 
date on Sept. 7 at 6 p. m. then it conld not bear date before 
Sept. 9 at 6 p. m. the feria 7» ineunte ; for both Sept. 8 at 
6 p. M. the feria sexta ineunte, and Sept. 10 at 6 p. m. the 
feria prima ineunte, would be exchided by the rule Adu^. If 
Tisri bore date Sept. 9 at 6 p. m. the feria 7*, A. D. 1317, 
Nisan could not bear date March 5 at 6 p. m. A. D. 1318, on 
the feria 2 ineunte ; because that would be contrary to the rule 
Badu^: March 5 that year, (Dom. Letter A,) at |S p. m. being 
the feria 2». In ail probability then it bore date March 6 at 
6 p. M. the feria 3* ineunte : in which case the Passover day 
would actually be March 20, the feria 2<^; a feria open to 
it : and so the matter of fact would actually be, as Argyrus 
says it was. 

ii. — Chronology of Classical History, 
No where however, perhaps, is the utility of a perpétuai 
lunar calendar, which may always be trusted, greater than 
when taken along with the study of the Oreek or the Roman 
historians, as a due to the chronology of passing events. We 
are entirely of opinion, as far as our own expérience goes, 
that an accurate lunar calendar is one of the greatest deside- 
rata to the chronology of classical history. Who would sup- 
pose that the date of a lunar dichotomy would contribute as 
much as any thing to fix not merely the year, but even the 
day, of the capture of Troy ? 

To specify however some of the positive uses of such a 
calendar, in illustration of history. Military opérations by 
night, or early in the moming, in such and such climates, 
and at such and such seasons of the year ; changes and affec- 
tions of the air and weather, which sympathize very much 
with those of the moon ; a hght night up to a certain hour 
or after a certain hour, a dark one after or before ; a vvi irav- 

t See our Prolegomena, cap. i. p. 75. 
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aiXrivos at one time, a vit^ àa-ikTivos at another: thèse are 
things of firequent occurrence in the narrative of passing 
éventa ; and, when subndtted to the test of an accurate lunar 
calendar, they can often be determined even to the day and 
the hour. But to détermine the times of passing events 
even to the day and the hour^ if possible^ no one will say is 
not the duty of chronology, as auxiliary to history; but 
rather its proper business^ and its greatest and most charac- 
teristic achievement, whensoever it can be effected. 

There are errors of statement ako to be met with in his- 
tory^ which such a calendar will detect and rectify: and 
there may be doubts^ with respect to the true meaning of an 
historian, and to the true chronology of hia accounts^ in a 
particular instance, which it will décide. 

We will illustrate this property of such a calendar by one 
example only at présent ; Diodorus Siculus' account of the 
siège of Tauromenium by Dionysius, tyrant of Syracuse, after 
his rupture with the people of Rhegium. The beginning of this 
siège is dated by Diodorus before winter, in the year of Eubu- 
lides, and he makes it continue as late as the winter solstice^: 
Tïpo(r€KapTép€i (se. 6 Aiomicriosi), says he, 177 irokiopKCa rhv \eiimva : 
and soon after he mentions the solstice and a vh{ do-Aiyi/oç, 
of which Dionysius took advantage to attempt the surprise of 
the place : *TTr€p/3aAXot;<njç bi (piXoveiKCas irap àfi<poTipois oi/oT/ç, 
Irvxpv itkv oitrai rpoitoL x€ip,€pivaif koL ôià rovs iiîiy^vo^ivovs x^*" 
imvas 6 irepl t^v àKp6iro\iv tottos 'ïïkrjprjs î}v x^^pos. ivravOa bfi 
AiOini<rios .... &pfjLrj<r€ WKrhs dcreÀT/rov Koi X'^H^^P^> '^y ^' ^* 

Now since the archontic years, according to the common 
rule of reckoning them, and according to that which is fol- 
lowed by Diodorus, (as we hope to prove on a fiiture occa- 
sion,) do not begin and end alike; and according to the 
common rule Eubulides would enter at midsummer, B. C. 
894, according to the rule of Diodorus, six months earlier : 
there may be a doubt whether the siège terminated at the 
winter solstice B. C. 394, or at the winter solstice B. C. 393. 
And this doubt our lunar calendar will décide. 

For B. C. 394, Period xii, cycle xv 1, Type i, the first of 
Chisleu is seen to hâve borne date Dec. 10 at midnight : and 

▼ Lib. nv. (8s) 87, 88, 

i2 
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the date of the winter solstice at this time^ as our General 
Tables shew^ being Dec. 26 *, that must hâve been the lunar 
16th or 17th this year^ the day after the full moon of this 
month^ the calendar Trava-iktivov: when the night must hâve 
been light ail through. But the next year, B. C. 393, the 
first of Chisleu bore date Nov. 29 at midnight ; and the win- 
ter solstice^ Dec. 26^ was the lunar 27th or 28th : the first of 
the days, in every révolution of the moon from the conjunc- 
tion to the conjunction again, which the ancients assigned to 
the interlunium or silent moon ^, during which the old moon 
was no longer to be seen^ and the new moon was not yet 
visible. This can leave no doubt tliat the year of this event 
was B. C. 393, about the winter solstice ; and very probably 
that the date of the attempt of Dionysius itself was the night 
of Dec. 26 or Dec. 27. 

iii. — Eclipses of the Sun or the Moon. 

Ànd hère the subject of discussion itself suggests another 
use of a calendar like this, in explaining or illustrating allu- 
sions to éclipses of the sun or of the moon, which are of 
fréquent occurrence in the later historians, though much more 
rare in the older ones; which circumstancc of distinction 
however only renders such allusions in the older historians, 
when they do occur, the more important and valuable. 

It is not indeed in the power of a cyclical calendar to indi- 
cate the dates of ecliptic conjunctions or ecliptic oppositions ; 
but if the year and the month of an éclipse are known from 
testimony, it will direct to the new or the full moon, in such 
a month, within its proper limits : and so far will approximate 
to the date of the éclipse itself. At least since we hâve the 
éclipses of both kinds, which were capable of happening, or 

* Mean V. £. at Jérusalem B. C. h. m. •. 

394 Mar. 38 13 33 34*0 

Three quarters -f 373 33 31 37-8 

Mean winter solstice Dec. 37 1054 i-8 

Equation of the centre, B. C. 430, 

Table ii, Part ii — 33 46 33'3 

True winter solstice at Jérusalem Dec. 26 11 7 38-5 mean time. 

X See our Fasti Catholid, ii. 501. Diss. xiii. ch. i. sect. TÎiL note. 



Digitized by VjOOQ IC 



CH. 2. S. 3. iii. Lunar Calendar of the Fasti. 117 

are still tb be expected to happen^ from B. C. 1001 to Â. D. 
2000, calcnlated in the Tables of Pingre and Du Vaucel ; 
though our own calendar cannot prétend to throw any ligbt 
on thèse dates, they serve ail along as tests and criteria of 
the accuracy of onr own lunar calendar. We will mention 
three cases of this kind, as spécimens of many more which 
might be cited. 

i. Firmicusy: Cum sol medio diei tempore lunœ radiis 
quasi quibusdam obstaculis impeditus cunctis mortalibus ful- 
gida splendoris sui denegat lumina: quod Optati et Paullini 
consulatu (ut de recentioribus loquar) cunctis hominibus 
futurum mathematicorum sagax prsedixit intentio. 

This allusion recognises a solar éclipse at noon-day, in the 
year of Optatus and Paullinus, U. C. 1087 A. D. 834. In 
Pingré^s Tables there is but one solar éclipse this year ; viz. 
July 17 11 h. 80 m. a. m. Paris ; 1 h. 16 m. 35 s. p. m. for the 
meridian of Constantinople : which would agrée suflSciently 
well to Firmicus' désignation of the time as vioon. By our 
own calendar, Period xv, cycle v 6, Type i, the new moon of 
Thamuz bore date July 17 at midnight : according to Type ii, 
July 16 at midnight. 

ii. A solar éclipse is mentioned in the Chronicon Paschale^, 
xiv kal. Aug. (July 19) A. D. 418, &pav 77', on a Friday. It 
appears in Pingre, July 19 11 h. a. m. Paris, 12 h. 46 m. 35 s. 
p. M. Constantinople, A. D. 418 : and the Dom. Letter being 
F, that day was a Friday. According to our lunar calendar, 
Period xv, ix 14, Type i, the new moon of Thamuz bore date 
July 19 at midnight : and according to Type ii, Period xv, 
xi 6, July 19 at midnight also *. 

iii. A solar éclipse is mentioned also in Lydus, De Osten- 
tis^: KaB6.it€p koL ^fJL€is ^ AvcurrairCov If 7rp6(r$€V iviavroîs ttjç 

* ThÎB éclipse u noticed by Philostorgîus also S July 19 at the 8th hour 
of the day, the year in which the emperor Theodosius attained to the âge 
of a futpoKtotf, Theodosius was born Apnl 10 or 11, Coss. Fravitta et 
Vincentio» A. D. 401^; and therefore attained to the âge of 17 complète» 
April 10 orii A. D. 418. 

y De Astrologîa : lib. i. cap. ii. p. 5. viii. 9. 763 C : Maroellinua Comea, 

2 Pkg. 574. L 13. Thesanros Temporum, 37, Ind. xiT. 
» xii. 8. ss$ B. C. c P»g. 280. 1. 18. cap. vi. 

b SocnteB, Ti. 6. 309 B : Sozomen, 
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*• 

T€\€VTÎjs, fjvùca ToicafTfj ykv fiklov yiyov^v iKktiyjfis &s Iv fftiépq 
fUaji Koi Tohs àA.a|biirc(rr<irov9 tôv àariptav bioffHunivai, rà re 
àepoirépa icaSàirtp ip wktI yÂini «arairco-cty. cira r^s hsw6<ni^ 
wkt6s itvp iif€<IAix$ri rotravroVy &<rr€ ainvOrip<ûy rbv àépa yevé- 

Anastasiufl died A. D. 518. There is a solar éclipse in 
Pingré^s Tables six years before that date, A. D. 512, June 29 
9 h. 30 m. A. M. Paris, 11 h. 16 m. 35 s. a. m. Constantinople ; 
which answers to the description in Lydus of this at midday. 
According to our calendar, Period xv, xiv *18, Type i, we hâve 
Thamuz 1 Jtine 30 at midnight, Period xv, xyii 4, Type ii, 
June 29 at midnight. 

Again, the dates of lunar phenomena occur in the MeyàKri 
2vvTaii9, Magna Compositio, or Almagest of Ptolemy; most 
of which will probably corne under onr review on some future 
occasion, or hâve donc so already. We will spedfy only two 
at présent ; each an observation of the moon in quadrature^ 
or as the Greeks expressed it at the dichotomy: in thèse in- 
stances, the second dichotomy, when it was 22 or 23 days 
old. 

The first of thèse was made by Hipparchus, Cal. Per. iii. 
52 (or as the text is hère to be corrected, iii. 51)<i, i. e. B. C. 
128-127; 619 equable years, 314 days, 17 hours, 45 minutes 
of mean time, from the epoch of the iBra of Nabonassar: that 
is, Nabon. 620 Epiphi 15 17 h. 45 m. from noon; Epiphi 16 
11 h. 45 m. from sunset : 



B.c. 


h. m. 


Nab. 


h. m. 


139 


Sept. 24 G noon 


620 


Thoth 100 noon 




334 17 45 




334 17 45 




338 17 45 




315 17 45 




- 334 




- 300 


128 


Aug. 4 17 45 


620 


Epiphi 15 17 45 



The date of this observation consequently was August 4, 
17 h. 45 m. from noon=:Aug. 5, 5 h. 45 m. a. m. B.C. 128. 
According to our own lunar calendar, Period xiii, xiii 1, Type i, 
the new moon of Thamuz bore date July 14 at midnight : 
and according to Type ii it did the same. The 22d of this 



^ lib. T. cap. iii. 294, 295 : cf. 296. 
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moon therefore was comprehended between Aug. 4 at mid- 
night and Aug. 5 at midniglit : and, if Hipparchus' observa- 
tion was made on the 22d luna, it was made on the 23rd of 
onr Thamoz ineunte. And even in that case it is to be 
considered that onr lunar reckoning in the xiiith cycle was 
now 18 hours in excess*. 

The second observation was made by Ptolemy himself « ; 
Phamenoth 25, /uierà iikv rrjv àvaroXiiff r^i; rov fjkCoVy irpo € Vk 
KoX V &pôv l(rrifjL€pivêv ttjs yue<T7)\jfipla'$ \ i. e. as it appears 
directly after, 885 equable years, 208 days, 18 h. 45 m. from 
noon, at the epoch of the i^a of Nabonassar : which gives 
the date, in tenus of the œra, Nab. 886, Phamenoth 24, 
18 h. 45 m. firom noon, Phamenoth 25, 12 h. 45 m. from 
6 7. M. Phamenoth 25, 5 h. 45 m. firom midnight. 



A.D. 

138 



139 



h. 
O 



July ao o o 
203 18 45 



Nab. 
886 



h. 
O 



223 18 45 

— fis 

Feb. 8 18 45 

— 9 6 45 A. M 



Thoth I o o 
203 18 45 

304 18 45 
— 180 

886 Phamenoth 24 18 45 



The observation therefore was made Feb. 9 at 6h. 45m. a.m. 
A. D. 139. According to our lunar calendar, Period xiv, x 19, 
Type i, the new moon of Sebat bore date Jan. 18 at mid- 
night ; and the xith month. Type ii, did the same. The 22d 
luna of this month then came between Feb. 8 at midnight, 
and Feb. 9 at midnight : and if Ptolemy's observation was 
made at the luna 22^ it was made on the luna 23^ ineuniCy 

h. m. I. th. 
* Period idii, ziiii» wehave the Tabular Epoch, April 17 0000 

Recession in the Period, — 18 



True Epoch, 

Three mean Lunations, 

Mean new moon of Thamuz, 
Three qnarters. 

Second Dichotomy of Thamuz, 



April 16 6 o o o 

+ 88 14 12 7 40 

July 13 20 12 7 40 

g3 3 33 ï 55 

Aug. 4 «3 45 9 35 



That is, about 6 hours earlier than the observation of Hipparchus, 
« Lib. T. iii. 193, 294. cf. 196. 
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according to our calendar. But oiir calendar at this time as 
before was nearly 18 hours in excess of the truth*. 

Lastly, in Gaza, De Mensibus, where he is speaking of the 
possible coincidence of the solar and the lunar Numenise on 
the same daj of the calendar month ; there is an appeal to a 
case of this kind, which had happened that very year : 'Ewcl 
ip(oT€ Koi la-iCeiv ovyL^alv^i, otov km ttjt€S ovfipéfirfKC, vovfirjvCa» 
ifjLa ^AirpiXlov, firjvhs f^kiaKOV, Kcà a-fXrivrii &y€ip^. 

This work of Gaza's was written A.D. 1470s. Period xix. 
Cycle i 2, Type i, A. D. 1470, the new moon of Nisan is 
shewn by our Tables March 81 at midnight. Gazais numenia 
was a day later, April 1. 



CHAPTER m. 

On the Solar Cycle of Chronology, on the Hebdomadal Cycle, 
and on the Dominical Letter. 



The Solar Cycle of the Fasti, according to the sensé aad 
construction in which and upon which we hâve aiready 
explained the meaning of the terms, is the constant succession 
of mean natural vemal ingresses, or the constant succession 

* With respect to this observation too we hare, ,, „, , y,^ 

322 mean lunations, « 6555 19 7 26 48 

222 calendar monthe, + 4 Bissezts, » 6556 

Anticipation of the former on the latter, 

Period xiv, x 19, Tabular Epoch, 

Table xxiv. P. ii. Récession in the Period, 

True mean Lunar Epocb, Period xiv, x 19, 
Anticipation, 222 lunations, 

223d mean luiar month, 
10 mean lunations, 

233d mean lunar month, 
Three quarters. 

Second Dichotomy, . . February 8 16 30 54 15 

about T4 hours earlier than Ptolemy's observation. 

f Uranologinm, 295 C: Gaza, De Mcnsibus, ix. 
K Cf. Ibid. 304 B. xvi : 31 1 B. C. xx 






4 53 33 " 


March 29 


0000 


— 


13 30 


March 28 


10 30 


Marcb 28 


4 52 33 " 

5 37 26 48 


295 


1 20 25 32 


January 17 


12 57 52 20 


22 


3 33 I 55 



Digitized by VjOOQ IC 



r CH. 3. 8. 1. Solar Cycle of Chronology. 121 

of mean civil, in the sensé of Julian, equinoxes, supposed to 
be perpetaally equated to mean uatnral. But in the com- 
mon style and acceptation of chronologers the Solar Cycle 
means a yery différent thing; of which too it is necessary 
that we shonld give some account, if not for the benefît of 
our readers in gênerai, (for many of whom such explanations 
are doubtless superfluous,) yet in order to the more complète 
illustration, and the better understanding of the principles, 
structure, and détails of our own System of time in particular, 
in a yery important respect. 

Section I. — The primary élément oftime the Cycle ofDay 
and Night. 

We hâve often had occasion to observe that the ultimate 
dément of every measure of time, (especially of every civil 
measure in contradistinction to natural,) is the mean cycle of 
day and night ; which at a given time and in a given in- 
stance is not to be distinguished &om the actual, though in 
theory it is distinguishable from the actual : the noctidiumal 
cycle, measured by the constant succession of the period of 
twenty-four hours of mean solar time. No elemeutary priu- 
dple enters into the perpétuai reckoning of civil time, but 
this; nor this in any form except that of the same or of simi- 
lar and equal periods of this kind perpetually^. 

In this sensé, the course and succession both of natural 
and of dvil time, once begun, has never been interrupted. 
The cyde of day and night, so measured and so understood, 
having once been set in motion, has gone on ever since ; tbe 
actual cycle without intermission of any kind, the mean, (as 
the same with the actual,) with one interruption, but only 
one : the effect of which on the actual succession of the same 
kind, previously going on, was to disturb it in no manner 
whatsoever ; and on the parallel succession of mean, which 
had been accompanying the actual uniformly until then, was 
to dérange or disturb it only for a time and to a Umited 
extentT This interruption, (as we hâve shewn at large, and 
as we believe hâve demonstrated by every kind of proof of 

t See the Fasti Catholici, i. 47-58. Diss. ii. ch. i : 84-91. Diss. lis. ch. i. sect. 
ÎT— ri. 
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which the nature of the case admitted^^) was prodaced bj 
the two miracles of Scripture, which both chronologers and 
astronomers^ through some unaccountable oversight^ hâve 
hitherto entirely disregarded ; as if neither of them ever had 
an actual existence^ or ever affected the prindples of their 
own science in any way whatsoever : the standing still of the 
Bun in the days of Joshua^ and the rétrogradation of the snn 
in the time of Hezekiah. 

Section II. — The division oftime by the Cycle ofthe Week^ 
as well as by that of Day and Night, a positive institution. 

This primary simple division of time by the cycle of day 
and night^ having once come into existence and once begun 
to be applied for its proper effect and purpose^ it is manifest 
was capable of no further distinction, derived from itself, 
except that of number and order ; i. e. the distinction of first 
and last, referred to the constant succession of the cycle 
itself. In this succession each cycle must be numerically 
diffèrent from the rest ; and the place of each in the order of 
the succession must be différent from that of the rest. We 
can imagine no distinction among the parts of such a succes- 
sion but this; and this it is évident is only one of number 
and order, of first and last, referred to the succession itself. 
The formation therefore of the component parts of such a 
succession into collections or sums of any kind must be a 
totally différent thing from the simple succession of the 
parts themselves; and not only différent from it in prin- 
dple, but in the order of time secondary to it, and in point 
of fact founded upon it. It must présuppose the simple 
succession, and it must be resolvable into it at last. 

We need not hesitate therefore to affirm that, although 
the distinction and measurement of time by the simple suc- 
cession of day and night is natural; the division of day and 
night into cycles of seven, and the conséquent measurement 
of time by the week, is positive ; and yet that both might 
hâve come into being together, and neither, in its proper 
order and in its proper relation to the other, hâve been 
separated from it de factOy even for a moment. And this is 

h Fasti Catholici, i. 23 7-383. Dise, v: iv. Âppendiz. ch. L-It. 
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in reality the actnal state of the case : tIz. That the meàsnre- 
ment of time bj the week in itself is a positive institution^ 
yet^ as a measure of time in constant connection with the 
présent System of things^ it is as old as the measurement of 
time bj tibe cycle of day and night ; That both began toge- 
ther on the first day of the Mosaic création^ and both hâve 
gone on together^ from that day to the présent^ yet each in 
obédience to its proper law ; That neither has varied from 
this law^ since both began in conjunction^ except in the same 
sensé and to the same extent as the other ; and yet that each 
ail the time has been a totally différent thing from the other^ 
connected with it indeed in point of fact perpetually, yet not 
necessarily^ or firom any unavoidable connection of the things 
themselvesi. 

Chronologers give the parts of the hebdomadal cycle, (i. e. 
of the numerical succession of day and night by cycles of 
seyen at a time,) the name of Febije^ ; but the final end of 
this distinction of name is only to designate the relation of 
one of thèse cycles and its component parts to another, as 
similar to it and as composed of similar parts : and in each 
cycle of the kind to point out and fix the proper place of 
each of the parts in its proper succession. Since there is 
such a cycle de facto as that of the day and night, and such 
a cycle de facto as the hebdomadal, and both are going on de 
facto at once ; every cycle of the former kind must be com- 
prehended in some one of the lattèr : every numerical cycle 
of day and night must hâve its proper feria in the hebdo- 
madal cycle. What we contend for, and what we are justi- 
fied by the matter of fact itself in affirming, is tkis ; That 
this has gone on from the first, and in the succession of 
actual day and night and actual feriœ has never been once 
intermitted ; in that of mean, as otherwise the same with 
actual, has once (but only once) experienced an interruption. 
No proposition, relating to the course and succession of time 
past, may be more confidently laid down than this; That 
there has not been a single cycle of actual day and night, 
since the beginning of the Mosaic création, which has not 

i SeetheFastiCatholici,!. 384-397. k Pasti Catholici, i. 418. DLw. yi. 
DisB. Ti. ch. i sect. i-iy : 501. Dibs. vi. ch. ii sect. iv. 
ch. ▼. sect. î. 
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entered into its proper week, and bas not occupied its proper 
feria in that week ; nor a single actual week which has ever 
had more or less than seven actual feriœ or actual cycles of 
day and night. And as it has been found by expérience and 
from observation tbat^ wbile tbere are irregularities and in- 
equalities of varions kinds in every department of nature, 
tbere is sometbing in eacb also, wbicb is uniform, constant, 
and always tbe same witb itself ; some principle of fixedness 
and identity in tbe midst of continuai fluctuation and diver- 
sity; sometbing consequently, wbicb serves as a perpétuai 
standard of référence for every tbing else of tbe same kind : 
so is it witb respect to time. Tbe measurement of time by 
tbe actual cycle of day and nigbt, once begun, bas never 
ceased, nor ever varied ; and tbe measurement of tbe cycle 
of day and nigbt by tbat of tbe week, once instituted, bas 
never ceased nor ever varied eitber. Tbe order of day and 
nigbt in one of tbese cycles, and tbe order of feriœ in tbe 
otber, never bas varied : and regarded in tbis point of view, 
and in contradistinction to ail tbe otber measures of tbe 
same kind, eitber of tbese cycles, and more particularly the 
Hebdomadal, may be caUed tbe Axis Major of time. 

Section III. — The division ofthe Cycle ofDay and Night by 
a Cycle o;f Feriœ, not necessarily one ofsevens. 
Tbis cycle of feriœ, and in tbe cbronological sensé wbicb 
we bave just explained, is tbe order of day and nigbt in tbe 
order of tbe week ; i. e. in tbe constant succession of seven 
days and seven nigbts, but no more, at a time. Yet it must 
be évident on reflection tbat tbere is no necessary connec- 
tion between tbe simple succession of day and nigbt, and a 
constant succession of day and nigbt in an order of seven 
days and seven nigbts, and no more, at a time perpetually. 
It is possible to conceive any number of cycles of day and 
nigbt as following eacb otber in constant succession perpe- 
tually. And in reality tbe investigation of tbe bistory of tbe 
measures of time in ail parts of tbe world brings to ligbt 
varions successions of tbis kind, eacb of wbicb had an actual 
existence ; some less, some greater, tban seven ; as tbe cycle 
of three days, tbe cycle of five days, tbe cycle of eight days, 
tbe cycle of ten days, tbe cycle of thirteen days, tbe cycle of 
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fifteen days, the cycle of twenty days, and the cycle of siœty 
days; of some of which we hâve already given a brief ac- 
count 1^ and of ail which we shall hâve occasion to speak more 
at large^ in différent parts of our work, if we are permitted 
to continue and to complète it. 

There is nothing in fact to discriminate such other collec- 
tions^ communié generis, as these^ even from the hebdomadal 
cycle^ except that they hâve more or less of a common 
nature than this ; i. e. they are greater or lesser measures of 
the same kind than this; that they had a différent origin 
from this; that they cannot lay claim to an antiquity like 
that of this; that they never had a sanction nor authority 
for their use and application, like that of the hebdomadal 
cycle : very important distinctions in themselves, but, so far 
as concems the common relation of ail such collections to 
the simple succession of day and night, and the common 
use and effect of ail as measures of duration of one kind or 
other in terms of that simple succession ; secondary and 
accidentai. 

One thing however is to be observed and kept in mind, 
with respect to ail thèse secondary forms of a common suc- 
cession alike, that, whether greater or less in themselves, they 
are ail part and parcel of the civil division and civil measure- 
ment of time every where. The division of time by the cycle 
of day and night is natural. The magnitude of the division 
is a définition of nature ; and the continuity of the division 
is the work of nature. But the division of time by any 
number of thèse cycles, greater than imity, is positive, The 
hebdomadal is one such ; the nundinal of classical antiquity 
was another ; the sexagésimal of the Chinese, at the présent 
day, is a third : but, whether hebdomadal, nundinal, or sexar 
gesimal, they were ail positive institutions of the same kind, 
and for the same purpose, at first. The only différence be- 
tween them was that the hebdomadal in particular was a 
Divine institution or appointment of this kind ; the nundinal 
and the sexagésimal were both human ones. The former 
went back, for its origin, to the very beginning of time itself 
in connection with the présent System of things ; both the 

1 Fafiti Catholici, i. 405-^12. Dise. yi. ch. ii. sect. i. : 502. Diss. tl ch. t. 
sect. iUiv. 
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latter were comparatively of récent date. The former^ even 
as a positive institution, had a sanction and an authority to 
plead^ to which no human appointment of the same kind 
conld possibly prétend : and yet in itself, and in contradis- 
tinction to what was strictly and properly natural^ it was 
nothing différent from any thing of the same kind which 
emanated fi-om men themselyes^ and rested on human au- 
thority. 

Section IV. — The CivU year ordy a larger Cycle ofthe 

succession ofDay and Night. 
We hâve often had occasion also to observe that the civil 
year, under every form and every dénomination, (whether 
solar or lunar,) in contradistinction to the natural, is only a 
larger and more comprehensive cycle of the succession of 
day and night °^ ; and so far is the same thing in gênerai as 
the hebdomadal cycle itself. The civil year necessarily con- 
sists of a certain number of entire cycles of day and night : 
and while the form of this year, and its proper laws and ad- 
ministration, in a particular instance, continue the same, this 
number must remain the same also. The natural year is an 
unit or integer of a particular kind too °, which continues 
always the same with itself; but it never did nor ever could 
consist of a certain number of intégral cycles of day and 
night. 

Section V.— 7%e distinction of an order ofFeriœ in the com- 
ponent parts ofthe Annual Cycle. 
The true point of view however, in whîch every form of the 
civil year is to be contemplated, being this of a larger and a 
more comprehensive cycle of day and night; it foUows that 
there must be a distinction of feriae in this larger cycle of 
the year, because there is such an one in the smaller cycle of 
the week which enters perpetually into this larger one of the 
year. Every cycle of day and night must hâve its place first 
in the order of the hebdomadal cycle ; (which is properly its 
place in the order of ferise ;) and then in the order of the an- 
nual, into which the hebdomadal enters. And this order in 

m Fasti Catbolid, i. 89. Diss. iii. ch. n Pasti Catholici, i. 122. Diss. iii. 

i. aect. vi : 497. Diss. vi. ch. iv. sect. zii. ch. iv. sect. vi. 
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both miist be and is independent of ail hiuuan appointment 
and ail human concurrenoe. It is not in the power of man 
to suspend or divert the succession of one of thèse cycles in 
the other^ according to the order appointed by nature^ or to 
alter it in any manner soever ; no more than that of the cycle 
of day and night, which enters at bottom iato both of them 
alike. And whatsoever successions of the same kind dis- 
tinct from thèse he may form for himself» whether of day and 
night merely like the hebdomadal cycle^ or of days and 
nights formed into collections intended of years and called 
by the name of years^ in imitation of the annual cycle of na- 
ture; the hebdomadal cycle^ and this natural annual cycle^ and 
the cycle of day and night will still go on in the same way^ 
both in themselves and in relation to each other, which is 
agreeable to the original constitution of each in itself^ and the 
original adjustment of each to the other: the hebdomadal 
mixing itself perpetually with the annual^ the noctidiumal 
entering alike and at the same time into each of the other 
two. And this considération alone (were there even nothing 
else which could be alleged to the same effect) would be suf- 
ficent to prove the absolute impossibility^ and therefore the 
positive absurdity, of any such supposition as that the nocti- 
diumal cycle having once begun to be measured in a certain 
way by the hebdomadal^ according to the appointment of the 
Creator^ and both in conjunction^ by virtue of the same ap- 
pointment^ having begun to enter in a certain way into the 
annual^ they can ever hâve ceased to do so ; they can ever 
hâve departed from the relations originally established be- 
tween them : they can ever hâve proceeded^ from the first 
day of the Mosaic création to this, either individually or in 
conjunction, in any manner which has not been entirely con- 
sistent with that in which they began to proceed at first, and 
which has not been derivable from it, and the necessary con- 
séquence of it also. 

It is impossible therefore to separate a fixed order and suc- 
cession of day and night de facto from a fixed order and suc- 
cession of feriœ also, even from the first ; and the civil year, 
even in its proper relation to the natural, being only a com- 
plex of cycles of day and night, it is and must be a complex 
of cycles of ferise also. The succession of day and night 
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however is the first thing to be considered even in this case ; 
and the succession of feri» the next : for every numerical 
cycle of day and night must find its place in the former be- 
fore it can find it in the latter ; and it must find its place in 
the latter only by finding it first in the former. And with 
respect to an order and continuity of both thèse kinds, one 
as perpétuai as the other, yet one perpetually dépendent upon 
and determined by the other; the Divine mind is compétent 
to survey it ail, and to comprehend it ail, howsoever long it 
may hâve gone on, and howsoever long it may still go on, with- 
out confusion, without obscurity, without interruption, in its 
simplidty and in its integrity, yet in its distinctness and in- 
dividuality also. And therefore it stands in no need of assist- 
ance ab extra,Jio note nor criterion to designate limit and define 
the succession perpetually, but the mère succession itself. Bnt 
with the human mind the case is very diffèrent. It conld not 
comprehend and take in the numerical parts or units of time, 
in their totality, even if it could see them ail at once : and it 
cannot embrace at one view more than a very small part of 
thèse units at once. It might be possible to follow and count 
the waves which chase each other over the surface of a lake, 
or confined pièce of water of any kind ; but who would un- 
dertake to do this over the boundless expanse of océan? 
And hence one obvions use of the institution of the hebdo- 
madal cycle, even as made np of parts homogeneous with those 
which compose the succession of night and day, (an use, on 
which we hâve insisted more at length elsewhere",) that, with- 
out interruptiug the continuity of the succession itself, it 
serves to break up this succession of the simplest and most 
elementary, and therefore the most exact and perfect, but 
vdthaL the most indefinite and difficult to follow perpetually, 
of the measures of time, which we call the noctidiurnal cycle, 
into parts which are more within the grasp of our com- 
préhension. It is casier to reckon the succession of time 
perpetually by the week than by the day; just as it is by 
the month than by the week, and by the year than by the 
month. 

In the application then of this most elementary of the 
forms or modes of time to its proper use and purpose, the 

o Fasti Catholici, i. 385. Diss. vi. ch. i. sect. ii : 401. sect. y. 
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meaaurement of human time, the first principle is That 
eyery numerical cycle of day and night must hâve its own 
place in the order of its own succession. The next is a con- 
seqaence of this ; That every such cycle^ having its own place 
in the order of day and night^ has its own place in the order 
of ferise also. Thèse things are inseparahly connected ; an 
order of days and nights and an order of feriœ : a fixed order 
of days and nights and a fixed order of feriae; the lattef, 
abstractedly considered^ a totally distinct thing from the 
former, and entirely independent of it, yet in point of fact 
combined with it but subordinated to it : not necessarily a 
conséquence of it, yet, as the case is and always has been, an 
actual conséquence of it ; not a priori, or by virtue of the 
reason of things, but k posteriori, de facto, and by virtue of a 
positive appointment. 

And what is thus true both of the simple succession in the 
first place, and of the simple succession in the shape offense 
in the next place and through that, must be true of every 
thing into which the simple succession may enter, or actually 
does enter, distinct firom itself. Ând if the simple numerical 
cycle of day and night is the ultimate élément of the civil 
month, or of the civil year ; every numerical cycle of day and 
night, which enters the civil month or the civil year, must 
carry with it its proper numerical feria into the month or 
the year also : and there will be a menstrual order of ferise 
and an annual order of ferise, as much as a menstrual or 
annual order of the noctidiumal cycle. The week, the month, 
the year, are only so many différent forms of the succession 
of day and night, which enters them ail and runs tlirough 
them ail in the same way, as if independent of each, and as 
if nothing existed, in the shape of a measure of time, but 
itself. The week, the month, the year, are secondary forms 
of the same succession, which differ firom the primary by 
stopping in that periodically, and beginning again ; while that 
goes on without interruption in the same way perpetually. 
Thèse secondary forms of the same succession hâve each their 
proper law. It is one law which makes the cycle of the week 
out of the simple succession of night and day; another which 
makes the month, and another which makes the year. Nor 
can thèse laws and distinctions be confounded ,- nor are they 

K 
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de facto confounded even when ail thèse forma are mixed up 
and blended together^ as they are in the calendar perpetually ; 
and when each is going on along with the rest. Yet that 
which makes this possible^ that which enables them to go on 
in conjunctioD^ and yet to continue distinct^ is the same cycle 
of day and night which enters in its integrity into them all^ 
and is or may be at one and the same time a constituent 
part of them ail ; and may occupy its proper place at one 
and the same time in ail. 

Section VI. — On the absolute beginning of Noctidiumal in 
conjunction with Hebdomadal, MenstnuU, and Annual Time, 
derivable from thèse relations, 

Partîcular cycles of day and night however being thus dis- 
tinguished asunder in the gênerai succession of ail such 
cycles^ by such varions criteria as their place in the order of 
the gênerai succession, their place in the order of ferise^ their 
place in the order of the month, and their place in the order 
of the year ; the very fact that such distinctions exist, and 
always hâve done^ and that numerical cycles of this kind hâve 
been and still are perpetually thus discriminated asunder^ is 
a very good argument that this kind of succession cannot 
hâve gone on^ and in this way, from ail etemity: though it 
may hâve been going on for any length of time^ which to our 
own finite power of the compréhension of such distinctions 
at présent, may be scarcely distinguishable from etemity it- 
self. But in an etemal succession of this kind (i. e. a suc- 
cession which never had a beginning) there could be no such 
distinctions as thèse; not merely because there can be no 
distinction of first or last, or of numerical parts at ail, in an 
etemal succession, but because in an etemal succession such 
things never could hâve begun to be. It is at least absolutely 
necessary that a course and succession of things, of which 
such distinctions hold goqd, and always hâve donc, should 
not be regarded as any part of an etemal succession of the 
same kind ; but as a segment eut off from etemity itself, if 
such a thing can be conceivable : a segment which was finite 
in itself though part of iniinity; a segment of duration iso- 
lated from duration itself: which must consequently hâve 
had a beginning, and for the same reason might hâve an end. 
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And £rom this view of the case^ (the reasonableneas of 
which could not well be cfdled in question,) it might justly 
be argued that^ if time and the différent measures wbereby it 
stands connected with the présent system of things, (which 
are only modifications of a common succession^) must thus in 
reality hâve had a beginning; thèse différent distinctions in 
one and the same kind of succession must hâve come into 
existence at once. The first term in the actual succession of 
day and night, the first in the order of ferise, the first in the 
order of the month, and the first in the order of the year, 
(ail which together make up the complex of the calendar, or 
of the civil reckoning of time in ail and each of its iineasures 
simultaneously,) must hâve been the same; in which case, 
and which only, would the entire course and succession of 
time, in ail and each of its parts, not merely set ont alike, 
but ever after continue and proceed alike. And from this 
very natural and even necessary presumption of the state of 
the case at first the reader will draw his own inference; 
Tbat no représentation of the entire scheme and succession 
of time in ail its parts, from first to last, can possibly be true 
of which it does not hold good : and none can be Mse of 
which it does. 

The practical resuit of thèse considérations is That, if we 
would discover the absolute coincidence of ail thèse différent 
measures of one and the same simple succession, viz. that of 
day and night, in their proper because their primary state 
of relation both to this succession and to each other, we must 
go back to the beginning of things. We may find them co- 
indding at différent points of the succession subsequently : 
but thèse will be no cases of coincidence for the first time, 
but merely of retums to a state of coincidence at certain 
times again. Successions which are the same in gênerai, and 
made up of similar parts, having set out in conjunction and 
in a certain state of relation to each other at first, cannot fail 
to retum to the same state of relation to each other sooner 
or later afterwards. But the first and proper coincidence is 
that of origination: the circumstances under which thèse 
successions set out at first, and the relation in which they 
stood to each other at that moment of time in particular. 

k2 
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Section VII. — Solar Cycle of the Equable year. 

There is no distinction perceptible in the succession of 
time as measured by the cycle of day and night, beyond that 
of the order of the cycle itself . One cycle of day and night, 
except in its numerical place in the order of the succession, 
is the same as another. Neither is any perceptible in the 
succession of time as measured by the week ; one week, ex- 
cept in the gênerai reckoning of weeks, and in the numerical 
order of a particular week, being the same as another. The 
same observation may be made on the measurement of time 
by the month and by the year (the civil month and the civil 
year more particularly) ; for though thèse are not always of 
the same length, there is no reason why they might not be 
so : in which case, there would be as little to distinguish one 
civil month, or one civil year, merely as a measure of time, 
from another, as one day and night from another, or one week 
from another. 

The object which we hâve in view at présent however re- 
quires that we should confine our remarks to the civil year, 
and that too the civil year of our Fasti, which is in other 
words the solar year of the Fasti ; of which we admit into 
our Tables two kinds, the Equable solar and the Julian. 
Both thèse are cycles of days and nights ; one of 365 days 
and nights perpetually, the other of 365 at one time and of 
366 at another. Both hâve been brought down in our Tables 
from the first, and both from the same day ; which was the 
first both in the actual succession of day and night as it has 
gone on perpetually in connection with the présent system 
of tliings, and in the order of feriœ or the constant mea- 
surement of the succession of day and night by the cycle of 
seven, and in the succession of annual time in the sensé of 
the equable year, and in the same succession in the sensé of 
the Julian year : or, what amounts to the same thing, the 
first in the measurement of the succession of day and night 
by the equable cycle of that kind, and the first in the mea- 
surement of the same succession by the Julian cycle of the 
same kind. And each having thus set out from the same 
point of departure, and each having assumed the same nu-. 
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merical unit in a common succession as the radix or base of 
its proper scheme of the succession ever after, respectively; 
they bave gone on in conjunction ever since, one as exact a 
type of annual time in tbe sensé of a certain complex of cycles 
of day and nigbt according to tbe equable rule^ as tbe otber 
according to tbe Julian: tbe succession of day and nigbt 
itself^ and along witb it tbe succession of ferise^ going on ail 
tbe time alike in eacb. 

A smaller cycle of a certain kind must necessarily measure 
a greater of tbe same kind; i. e. enter into a greater of tbe 
same kind. Tbe cycle of day and nigbt must enter into tbat 
of tbe week ; tbe cycle of tbe week into tbat of tbe montb ; 
tbe cycle of tbe montb into tbat of tbe year. But tbat a 
smaller cycle of a given kind by necessarily entering into a 
larger of tbe same kind sbould measure it exactly^ tbat is^ 
enter into it a certain number of times completely^ does not 
foUow. It migbt bave been possible^ (bad tbe arrangements 
and détails of tbe civil calendar every wbere been purposely 
conformed to sucb a postulate^) so to assume tbe larger 
cycles of a common kind wbicb enter into tbe calendar^ as to 
make tbem multiples of tbe smaller wbicb enter it also. But 
tbis bas been no wbere donc; and tbe conséquence is de facto 
tbat tbe only smaller cycle of tbe given kind wbicb enters 
alike into ail tbe larger, and measures tbem ail exactly^ is 
tbat of wbicb tbey ail ultimately consist, tbe cycle of day and 
nigbt ; wbicb enters seven times exactly into tbe bebdomadal^ 
and 865 times or 366 times into tbe annual : wbile tbe next 
smallest to tbis^ tbe bebdomadal^ enters 52 times indeed into 
tbe annual, but falls one day sbort of measuring it com- 
pletely in tbe cycle of 365 days, and two days in tbat of 366. 

It foUows tbat, if tbe first day of tbe week coincides witb 
tbe first day of tbe equable year in one year ; tbe second day 
of tbe week must coincidc witb tbe first day of tbe equable 
year in tbe next year, and so on : tbat is, tbe first day of tbe 
equable year must advance forwards, in tbe order of feriee, 
one term every year ; and consequently at tbe end of seven 
equable years must again be found coinciding witb tbe first 
term in tbe order of feriœ, or wbatsoever term in tbat order 
it migbt be from wbicb it set out at first ; tbe order and suc- 
cession of feriae itself ail tbe wbile remaining invariable. For 
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it is manifest that^ under such circumstances, it is the first 
day of the equable year which is contiBually ascending one 
number in a fixed order of ferise every year^ and not the first 
term in that order of feriœ^ which is dropping or descend- 
ing one number every year, to meet the head of the equable 
year. 

And supposing this process to hâve begun in this manner 
at first^ and to hâve gone on perpetually in the same way; it 
must be évident that the interval of time^ which xnust hâve 
brought the first day of the civil year, in the sensé of the 
equable^ to the same state of relation to the hebdomadal cyde 
or cycle of feriœ as at first perpetually^ must hâve been nei- 
ther more nor less than seven equable years : in which there 
must always hâve been 365 x 7 or 2555 cycles of day and 
night^ and 365 weeks or cycles of ferise exactly. And if^ in 
conformity to the language or usus loquendi of chronologers^ 
we must give the name of the Solar Cycle to the interval of 
mean solar time which, under any circumstances, was com- 
pétent to bring about an efiect like that perpetuaUy; the 
Solar Cycle of the equable year must hâve been defined as a 
cyde of seven equable ycars, and no more, perpetually. 

Solar Cycle, or Sunday {Dominical) Letter, of the Equable year. 
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It foUows that, so long as a given number of years in the 
-^ra Cyclica of the Tables is a multiple of seven, the heb- 
domadal character (the place in the order of ferise of the first 
day of the equable year, of the Thoth of the year) of every 
eighth year will be the same as that of the first. As there- 
fore each of our Julian Periods is a multiple of seven in the 
i^ra Mundaua aud ^Era Vxilgaris perpetually; so is it at 
first in the JEtb Cyclica : i. c. as long as the nominal sum 
of one of thèse Periods is the same in the AÙtsl Cyclica as in 
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either of the other two. Accordingly it will be seen from 
the General Tables that the hebdomadal ebaracter of Tboth 1^ 
in this œra^ at the beginning of tlie first Period, A. M. 1 B. G. 
4004 Mr. Cyc. 1, viz. the Feria prima, reciirs at the begin- 
ning of every subséquent Period from the first to the fourth, 
A. M. 365 B. C. 3640 iEra Cyc. 365. 

In the course of time however the first day of the equable 
year must faU on the first of January in the Julian^ and in 
the Julian leap-year too ; in which case^ as ve hâve already 
explaînedP^ two equable years will begin in one Julian year : 
one on Jan. 1, the other on Dec. 81. The nominal sum of 
annual equable time consequently will now become greater 
by unity than the accompanying sum of Julian : and the heb- 
domadal character of the first Thoth of the equable year at 
the beginning of the next Period will rise one number higher 
than it was before. 

This case happens four times in the whole compass of the 
^ra Cyclica comprehended in the Tables ; once at the in- 
gress of Period v, iEra CycUca 506 ; a second time at the 
ingress of Period xrii, iEra Cyclica 2047 ; a third time at 
the ingress of Period xxx^ iEra Cyclica 3588 ; a fourth and 
last time^ at the ingress of Period xli, ^Era Cyc. 5017: the 
united efiect of ail being this, That the hebdomadal cha- 
racter of Thoth 1, in the equable œra, the recurring heb- 
domadal index of the sera at the beginning of the Period, 
which set ont with being the Feria 1^, ends with being the 
Feria 5».* 

In the case of the iEra Cyclica, which is this proper 

* The reader wîU perceive on reflection that in each of thèse cases the 
hebdomadal character or feria of origination, attached at first to the first 
of Thoth» when it ceases to be attached to the first of Thoth under the 
same drcomstances as at first, begins to be attached to the next lowest 
term in the order of the equable notation ; first to Ëpagomene 5, then to 
Epagomene 4, and so on, down to Ëpagomene 3; lower than which it 
does not descend in the complez of our Tables. Thus at the ingress of 
Period xli, iËra Cyc. 5017, Thoth i was the Feria 5^ Epagomene 2 was 
the Feria 1». The Julian year was A. M. 5013 A. D. 1009. The Julian 
date of Thoth i (at midnight) was Dec. 28, of Epagomene 2 was Dec. 24. 
The Dotn. Letter being A (division C Gregorian cycle) Dec. a8 was Thurs- 
day, Dec. 24 was Sunday. 

P Supra, p. 57. 
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equable œra from first to laat, this cycle of equable feriae, 
this Solar Cycle of the equable year, as we hâve already 
explained, is noted in our Tables^ in division E^ perpetnally^ 
in the column expressly attached for that purpose to the 
Julian dates of the œra. The reader will perceive that this 
cycle enters our Tables along with the first day of the Cy- 
clical Thoth, under its proper Julian date^ on the Feria Prima 
of the first hebdomadal cycle ; and that, beginning with this^ 
it may be traced through every term in this cycle in its tum 
in cycles of seven perpetually to the end of the Tables : i. e. 
for 6007 equable years. 

The proof which is thus supplied of the truth of the heb- 
domadal cycle of the Fasti is the most complète, and yet the 
most plain and obvious imaginable. It appeals to men's 
common sensé, and to their personal expérience and con- 
sciousness every where. When we corne down with this 
Solar Cycle of the sera to our own times, we may judge of its 
truth from the matter of fact, and &om the évidence of our 
own sensés : and its truth at the présent day being attested 
and confirmed by évidence so clear and infallible as that; 
let any one who doubts of its truth in time past trace it 
back, if he is so inclined, through this column of its proper 
feriœ, from the présent day to the beginning of things, and 
say where it feils, where any hiatus or interruption is to be 
discovered in it. If no where, such a cycle and in such an 
aéra must be as true at first as at last. It is impossible that 
it could begin with being false and end with being true; or 
end with being true and begin with being false. 

The argument which we are thus proposing of the truth 
of the cycle in question may be more distinctly stated as 
follows. 

Every equable year contains the same number of days 
and nights perpetually, viz. 365. Every equable year of the 
Fasti at least does so. Not one of thèse years enters our 
Tables from first to last, in which there are either more or less 
than 365 actual cycles of day and night. This being the 
case, any one must understand that every equable year of 
our Fasti has contained 365 hebdomadal feriae, 52 weeks, 
and one feria over, perpetually : and forasmuch as there are 
6007 of thèse years in our Tables from first to last, there are 
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6007 X 52 weeks, and 6007 ferise over ; which are equal to 
858 weeks more, with one feria over remaining at the end 
of aU. 

If then the fif st of thèse 6007 years entered the Tables on 
the Feria Prima, the 6008th ought to enter the Tables on 
the Feria Secunda. It will be seen from the Tables accord- 
ingly that JEra Cyc. 6008 entered on Thoth 1, and on 
Thoth 1 at 18 hours, or at midnight, corresponding to Âpril 
80 at 18 hours, or May 1 at midnight, A. M. 6004 A.D. 2000: 
and the Dom. Lett. A. M. 6004 A. D. 2000 in the Gregorian 
Cycle, division C, being B A, May 1 at midnight must be 
the Feria Secunda. Thoth 1 then, in the last year of the 
iBra Cyclica which enters our Tables, enters them on the 
Feria Secunda. The column of ferise, attached to those 
Thoths perpetually, shews this at once. But this is a mode 
of argument which would hâve proved that it must and 
would do so, without any assistance from that column, if it 
only set ont at first, in the first year of ail, on the Feria 
Prima. And conversely the fact, that the 6008th CycUcal 
Thoth of the sera was entering the Tables at this time on the 
Feria Secunda, should be a démonstrative proof that the first 
must hâve entered them on the Feria Prima. 

The same resuit foUows if we trace the succession of thèse 
FerisB perpetually through the ^ra of Nabonassar, instead 
of the JEéVK Cyclica ; only that we must set ont, in this case, 
from the Nabon. Mesore 9 iEr. Cyc. 0—1, and come down 
to the Nabon. Mesore 9 Mr. Cyc. 6007- 6008 =Nab. 2748- 
49 proper. Now Mesore 9 Mr. Cyc. 0—1. being the Feria 
Prima, then for the same reason as before Mesore 9 Mtk 
Cyc. 6007—6008 Nab. 2748-49 must be the Feria Se- 
cunda. Accordingly Nab. 2748, as the Tables shew, Mesore 
9 is falling March 14 at midnight, A. M. 6004 A. D. 2000. 
And the Dom. Lett. in the Julian Cycle, division C, being 
C B, March 14 is the Feria Secunda. The first of Thoth 
Nab. 2749 April 10 at midnight must consequently be the 
Feria Prima; as the column of feriœ, attached to the Nabo- 
nassarian Thoths under their proper Julian dates and in their 
own sera from A. D. 225 downwards, shews it to be *. 

* We reckon from Mesore 9 as the radix of the entire succession of 
ferise in the Nabonassarian form of the equahle sera, from the first to the 
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Section VIII. — Solar Cycle of the Julian Year. 

The case is the same with the Solar Cycle of Chronology, 
the Solar Cycle of the Julian Year; the cycle which brin^ 
a given Julian date in a given year of the cycle of leap-year, 
from a given term in the order of feriœ^ round to the same 
term in the same year of leap-year perpetually. The Julian 
year in itself is fixed and invariable. Its laws are immutable^ 
its conditions never lose their prescription. And in the con- 
stant administration of such a year none of thèse can be 
overlooked or dispensed with ; aÛ must be attended to and 
ail must be observed alike. 

And yet, in whatsoever point of view it may be regarded^ 
what is called the Julian year is after ail only a certain cycle 
of days and nights : and, for this reason among others, none 
of its peculiar laws and conditions either is or can be so 
essential to it in every respect, so inséparable from its very 
being and continued existence, as the cycle of leap-year, or 
rather of the leap-day. It is this cycle, and this alone, 
which keeps and maintains it a cycle of days and nights of 
the same kind and of the same magnitude perpetuaUy ; and 
if thcre is but a cycle of this description in the administra- 
tion of a particular form of the civil year, a cycle of regular 
use and application at stated intervais of time asunder; it is 
of no importance what the year itself may be called, or what 
the absolute measure of this cycle may be. The year in 
question in point of fact is Julian, regulated and adminis- 

present day, for the reason explained at laige, Fasti Catholici, i. 64a. Diss. 
viii. ch. ii. sect. x. The original epoch of this Buccedsion and in thi3 sera 
was Mesore 10 conresponding to April 25 ; and both to the feria prima. 
The epoch at présent, and ever since B. C. 67 a iEra Cyc. 3335, is Me- 
sore 9 conesponding to April 24, and both to the feria prima too. What 
we hâve just pointed ont of the hebdomadal character of Thoth i Nab. 
2749, thus consequentially obtained from that of origination, is démon- 
strative of the fact of this change from Mesore 10 to Mesore g, and 
therefore of the conesponding change from April 25 to April 24, without 
any change in the hebdomadal character or feria of either from the first. 
For had there been no change, then Mesore 10, not Mesore 9, Nab. 2748- 
49, must hâve been falling on the feria secunda; and therefore Thoth i 
Nab. 2749 on the feria septima. And this wotdd be impossible, consis- 
tently with its Julian date de facto at that very time April 10 at midnight, 
A. M. 6004 A. D. 2000, Dom. Lett. C B. 
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tered on the proper Julian principle; and tliis cycle is its 
proper Julian cycle of leap-year. In the Roman correction 
of CsBsar it was appointed to be a cycle of four years ; and in 
the modem Julian calendar it is still a cycle of four years : 
but tbe history of calendars brings cases to bght in whicb 
the cycle of leap-year was a cycle of 52 years ; and still more 
in which it was one of 120 years. And yet the calendars of 
which this distinction held good were Julian notwithstanding, 
as much as the Roman correction of Csesar itself. 

Now this being the case; in an annual cycle like this^ 
which we call the Julian year^ consisting in reality of 365 
cycles of actual day and night at one time^ and of 366 at 
another : two things are perpetually to be regarded over and 
above the gênerai succession of day and night^ and the ac- 
companying succession of ferise, which mns through every 
cycle or complex of days and nights and under whatsoever 
dénomination alike; one^ the place of a given noctidiumal 
cycle and its accompanying feria in the succession or order 
of this annual çycle^ the other the place of the annual cycle 
itself in the order of the cycle of leap-year : and the interyal 
of time^ which will bring round the same day and the same 
feria in the gênerai succession of noctidiumal cycles and 
hebdomadal ferise to the same term or same place in this 
particular succession of both in the cycle which is called the 
Julian year^ and this cycle or year itself to the same term or 
same place in the cycle of leap-year, (whether four years 
only, or more than four,) and which will do this perpetually, 
will be the Solar Cycle of the Julian year ; the proper Cycle 
of that Julian year which has such a cycle of leap-year as 
this. 

The first day in the proper Julian year, (i. e. in the Julian 
year of which the cycle of leap-year is a cycle of four years, 
according to the proper rule of the Roman correction of 
Julius Cœsar, and according to the proper modem rule,) 
being supposed to coincide with the Feria Prima in the 
hebdomadal cycle in the first year of the cycle of leap-year ; 
the length of this year in the three first years of the cycle of 
leap-year being just the same as that of the equable year, 
this first day in the Julian year, setting ont from the feria 
prima in the first year of the cycle of leap-year, will advance 
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one day in the order of feriœ in each of the first three years 
of the cycle, just as the first day of the equable year has been 
seen to do : and at the beginning of the fourth year, it will 
be foiind to be entering the hebdomadal cycle on the feria 
quarta. But this is the year in which the complex of nocti- 
diumal cycles, which we call the Julian year, consists of 366 
such cycles instead of 365. At the beginning of the fifth 
year therefore instead of entering the hebdomadal cycle on 
the feria 5*, as the first day of the equable year has been 
seen to do, it will be found entering it on the feria 6*. And, 
if we trace the course and succession of this first term in the 
annual complex of noctidiumal cycles in question in the 
hebdomadal cycle, and that of the complex itself in the cycle 
of leap-year, through successive cycles of both kinds ; we 
shall find that it neither can nor will retum to the same 
feria of the hebdomadal cycle from which it set out at first, 
and in the same year of the cycle of leap-year in which it set 
out, until the annual complex of noctidiurnal cycles has run 
through seven of thèse cycles of leap-years, which are the 
same thing as 28 répétitions of itself, and the noctidiumal 
cycle in the gênerai succession has run through 10 227 par- 
ticular révolutions, and the hebdomadal cycle through 1461 
cycles of feriae, or noctidiumal cycles in the order of seven 
at a time perpetually. But when ail this has been donc, the 
first term in the annual complex of noctidiumal cycles in 
question, the first term in the cycle of feriœ, and the first 
term in the cycle of leap-year, will ail meet again as before ; 
and aU will be in a state of préparation to begin and to run 
through the same cycle of change and restitution, both 
absolutely and relatively, and in the same length of time, as 
before. 

The proper measure then of the Solar Cycle of the Julian 
year, (understood in this sensé, and with a view to this resti- 
tution perpetually of a given term in the order of the days 
of the year to a given term in the order of feriae, and of 
the year itself to a given term in the cycle of leap-year,) 
is 7 X 4, or 28 ; i. e. the hebdomadal cycle multiplied by the 
cycle of leap-year. Consequently the solar cycle of the 
Julian year is four times as long as that of the equable 
year, which was the hebdomadal cycle multiplied by unity 
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only. And as a gênerai rule, (applicable to every con- 
ceiyable form of this complex of noctidiumal cycles which 
we call the Julian year, which has but a proper cycle of leap- 
year of its own,) whatsoever be the assumed cycle of ferise 
in which it is required to trace the course and succession of 
a given term in the order of the days of the year, and what- 
soever the cycle of leap-year supposed to be peculiar to this 
form of the Julian year itself ; the proper Solar Cycle of such 
a form of the Julian year is the product of thèse two factors, 
the cycle of feriae and the cycle of leap-year multiplied one 
by the other. Were the cycle of feriae a cycle of 8, instead 
of one of 7, (as in the nundinal cycle of classical antiquity,) 
and the cycle of leap-year one of four ; the solar cycle in that 
case would be one of 8 x 4^ or 32 years. In the sexagésimal 
cycle of the Chinese, it is a cycle of 60 x 4, or 240 years. If 
the cycle of leap-year were a cycle of 120 years, instead of 4, 
(as in very many of the calendars of antiquity,) and the cycle 
of feriae were the hebdomadal, or cycle of seven ; the solar 
cycle in this case would be a cycle of 120 x 7 or 840 years. 
Ând such cycles must once hâve existed^. 

It is an obvions inference from thèse premises that the 
Solar Cycle, in the proper chronological sensé of the term, is 
nothing but the periodic restitution of a given Julian term, 
in a given year of the cycle of leap-year, from a given term 
in the order of feriae, to the same term in the same order 
and in the same year of the cycle of leap-year, perpetually. 
It is of no importance to this cycle, what the given Julian 
term may be ; or what the year of the cycle of leap-year ; 
or what the particular feria in the hebdomadal cycle. The 
period of restitution is the same under ail conditions and ail 
circumstances of thèse kinds aUke ; and this period is the 
proper Solar Cycle of the Julian year under ail cases of the 
kind alike. It is most natural to suppose it to be the first term 
in each of thèse successions, which is thus to set ont from a 

* The cyde existed, and of this length of I30 years, in ail the cyclico- 
Julian calendars of antiquity : (see Fasti Catholici, i. 555. Diss. vii. ch. ii. 
sect. iv :) but the rule was^not to intcrcalate one day only at the end of 
that time, but 30 days ; which was the same thing (in ail but the cycle of 
feriœ) as intercalating one day every four years, for 120 years in succes- 
sion, according to the proper Julian rule. 
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state of coincidence, and thus to retum to a state of coinci- 
dence^ with the same in the rest perpetually : and in a constant 
succession of each^ brought down in juxtaposition one with 
another, from such a common epoch or point of origination of 
ail as the beginning of each for the first time^ it would be little 
better than absurd to suppose it otherwise. But^ as we hâve 
ah^ady observed^^ to find such a common epoch as this^ and 
to bring down each in its proper succession from that, yet 
along with the rest ; we must go back to the beginning of 
things. It never could be discovered or met with at any point 
of time short of the actual commencement of time itself. 

Section IX. — The Solar Cycle of Chronology inapplicable to 
the Natural year. 

Ânother inference &om the above promises is That the 
Solar Cycle^ defined and accepted in such terms and in such a 
sensé as this^ is not applicable to the natural year ; or only 
in a modified form^ and for a limited time at once. One and 
the same cycle is perpetually applicable to the Julian year ; 
and as long as the Julian year continues the same with itself 
one such cycle only can be applicable to it perpetually. But 
the case is very différent with the natural year; i. e. with 
that measure of time, distinct from every thing else of the 
same kind, yet entire and complète in itself, which alone is 
properly to be called the annual, or the measure of duration 
by the year. It is impossible that the same day in the natu- 
ral year should constantly retum to the same term in the 
order of feriœ, at stated and regular intervais of time asim- 
der, as it must do in the Julian year. The order of feriae 
being fixed and immutable, and the length of the natural 
year (the mean natural or tropical year) being fixed and im- 
mutable also; if this is less than that of the mean Julian year, 
a given day in this year can never retum to a given feria, in 
the same length of time and under the same circumstances, 
as a given term in the mean or actual Julian year^ 

The mean natural year loses 11m. 9 s. 36 th. of mean 
solar time on the mean Julian year, every year ; and in 129 
years it loses 24 hours : and it may even be assumed without 

q Supra, Page 131. 

r Cf. the Fasti Catholici, i. 496. Diss. vi. ch. iv. sect. xii. 
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any material error^ that it does this according to a cyclical 
rule, every 112 years at one time, and every 140 at Tmother. 
If therefore the firat day in the Julian year, so called, was 
the first day in the natural^ (which only is to be caUed the 
year^) at the begiuning of one of thèse Periods ; what must 
it be, in relation to the natural year, at the beginning of the 
next ? The first day in the Julian must now be the second in 
the natural : and the first in the natural must now be the 
last in the Julian. And the order and place of each of thèse 
terms, though still the same as before in its proper succes- 
sion, yet as referred to the other being thus changed ; they 
cannot continue to préserve the same relation to any thing 
else, to which they were referrible in common before, like 
the hebdomadal cycle : particularly if that has continued ail 
the while the same, without any référence to either. If the 
first term of the Julian succession called the Julian year was 
the first term of the hebdomadal cycle, at the beginning of 
one of thèse Periods, and if it continues to be the first term 
of that cycle at the end of it also ; the first term of the 
natural cycle, which is properly to be called the year, might 
be the first term of the hebdomadal cycle also at the begin- 
ning of the same Period, but it cannot possibly continue to 
be so at the end : it must now be the last term in the same 
hebdomadal cycle ; i. e. the feria septima. 

In short it is not possible that the first day of the natural 
year should retum to the same feria at the end of 28 years 
perpetually ; while the order of feriae itself remains invari- 
able, and independent of every thing but the simple succes- 
sion of day and night. It may do so in a limited sensé ; and 
for a limited time, which may be assumed at four cycles of 
the kind, or even at flive. But the assumption must cease to 
be true, in any tolerable sensé, at last. Were the case other- 
wise, the mean natural year must be absolutely the same 
with the mean Julian ; and the standard of the one the same 
as that of the other. A given date in the former then, and 
a given date in the latter, can never occupy the same feria 
at stated and regular times, such as are meant by the Solar 
Cycle in the Julian year, perpetually ; though they may be 
supposed to do so for a limited time. But the longer one of 
thèse measures of duration by noctidiumal time in terms of 
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annual ia compared with the other^ and the longer they go 
on in conjunction in the same cycle of day and night^ and 
in the same cycle of ferise, each according to its proper law ; 
the greater the disparity between them in terms of each of 
thèse common successions^ the succession of day and night 
and the succession of feriœ, must become at last : of which 
we cannot hâve a clearer proof than this fact ; viz. That the 
same day in the annual Julian cycle of this kind^ which was 
the first in the corresponding natural annual cycle^ and was 
occupying the same place in the order of feriœ as that^ at 
the ingress of the first of our Periods, A. M. 1 B. C. 4004; 
was the 48th at the ingress of that which is now current, 
A. M. 5797 A. D. 1793, and will be the 49th at the ingress 
of the next, A. M. 5909 A. D. 1905. 

It foUows from the same premises that a given Juhan 
term cannot express both the first day in the natural year, 
and the first day in that complex of noctidiumal cycles 
which we call the Julian year, and the first or any other 
term in the order of feri», perpetually ; or regularly at 
stated times. If it is to continue to represent the first term 
in the order of feriœ, at stated times, perpetually ; it must 
some time or other cease to express the first day in the na- 
tural year any longer. If it is to continue to represent the 
latter; it must cease at last to represent the former. Thèse 
things in short are perfectly incompatible ; The same standard 
of the mean natural year ; the same succession of mean vemal 
equinoxes, (which are properly the first day in the natural 
year perpetually,) both in the natural and the civil notation 
of that succession ; the sarne Julian type of the natural year ; 
the sam£ order of feriœ, and yet the same Julian and natural 
notation of that order, perpetually. If they are to be ren- 
dered compatible, so long as there is no such thing in exist- 
ence as the actual JuHan year, to accompany the natural, and 
to supply it with its proper nomenclature, perpetually ; one 
must give way to the other, and one must be accommodated 
to the other : and it is easy to see that, as the natural can- 
not be compelled to give way to the Julian, the Julian must 
be accommodated to the natural. In which case there is no 
alternative left, with a view to préserve the same relation 
between them perpetually, and to retain one and the same 



Digitized by VjOOQ IC 



CH. 3. S. 10. Solar Cycle ofChronology. 145 

uninterrupted notation of natural noctidiumal^ and natural 
annual, time in terms of Julian^ except that of a succession 
of Julian Types of the natural year itself ; one as exact a 
measure of it as another^ and ail alike amenable to the pro- 
per laws of the tt^ulian calendar^ (each in its tum^ and as long 
as it continues in use^) both as regards the cycle of leap-year 
and as regards the solar cycle. 

On this point however we hâve sufficiently explained our- 
selves elsewhere*. Suffice it to say that every condition of 
the Julian reckoning of time is assumed in our Tables as in« 
dispensable from the first^ and is religiously observed from 
first to last; and yet our Julian Types^ down to a certain 
point of time^ without ever ceasing to be Julian^ are con- 
stantly changing in appearance^ and still are always remain- 
ing the same in reality as much as the natural year itself^ 
which serves as a perpétuai standard of référence for them. 
Under thèse drcumstances^ it is no longer surprising that 
the order of ferise should always be the same in both^ or 
rather that of both in the order of ferise ; and consequently 
that the solar cycle of both should always be the same. 

Section X, — On the Cycle ofthe Dominical Leiter. 

The Solar Cycle is also called the Cycle of the Dominical^ 
that is of the Sunday, Letter ; and in our opinion, this mode 
of designating and denominating it is more proper than the 
other : for it has nothing to do, as we hâve seen^ with the 
sun^ but it is inseparably connected with the course and suc- 
cession of feriœ^ the first of which is the Feria Prima^ the 
Dies Dominica, or Sunday. And yet it dérives even this 
name from the use and application of the cycle^ and not 
from the nature of the cycle itsel£ 

Any given date in the Julian year, whether January 1^ as 
most agreeable to the Julian rule at présent^ or March 1^ in 
conformity to the original rule of Cœsar^ or April 24^ (which 
would be most in unison with the true cycle of annual Julian 
time from the fbrst,) any one of thèse terms^ we say, being 
fixed upon as the radix or epoch of the noctidiumal in the 
annual and in the hebdomadal succession; it must fall on 
some feria in the hebdomadal cycle. And among the pos* 

B Fasti Catholici, i. 453. DiM. vi. ch. iv. 
L 
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sible forms of this incidence^ let us suppose that to hold good 
first^ which in a constant and parallel and simultaueous suc- 
cession of this kind is most agreeable to the reason of things; 
viz. that the first term in the annuel falls on the first tenu 
in the hebdomadal cycle : Jan. 1 for instance on the feria 
prima. If then we think proper, for convenience sake, to 
adopt as the symbol of this incidence the letter A ; we may 
say, in this case, that A is the Dominical or Sunday letter : 
what we mean thereby being that January 1 is the Feria 
Prima. And in this case too, every one must see that A 
would be called the Sunday letter with the utmost propriety; 
because it points, in this case, at once to the first feria prima 
in the hebdomadal, in the order of the annual, cycle : and 
that too the very first day of the year itself. 

When January 1 in the first year of the cycle of leap-year 
falls on the Feria Prima or Sunday in the next year it will 
fall on the Feria Secunda or Mouday : and if we agrée to 
adopt, for the same reason as before, as the sign of that in- 
cidence, the letter Or; then we may say, as before, G is the 
Sunday letter : though G cannot be called by this name so 
properly in this case as A was in the former ; because it does 
not point to the first feria prima in the annual cycle, but to 
the first feria secunda : though it does now point to the first 
day in the year as the feria secunda, as much as A before to 
the first day as the feria prima. And yet it points indirectly 
to the first feria prima in the annual cycle, in this case, too : 
for, if we know directly from it that the first feria secunda is 
the first of January, we know indirectly that the first feria 
prima is the seventh of January. 

In like manner, in the third year of the cycle of leap-year 
the first of January will be the Feria Tertia or Tuesday ; and 
the badge of this incidence being supposed to be F, F must 
now be called the Sunday letter : though it points directly 
not to the first feria prima 'p. the order of the year, but to 
the first feria tertia. It still points however to the first day 
of the year in this relation to the first feria tertia ; and it 
directs us by implication to the first feria prima and its place 
in the order of the year too : for if we know thereby that 
January 1 is the first feria tertia we know also that January 6 
must be the first feria prima. 
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Proceeding in this manner^ year by year, we get the fol- 
lowing scheme of the Dominical or Sunday letter, from A 

toG. 

Feria Prima, Januaiy i. Dominical Letter A 



a. 


— 


— B 


3* 


— 


— C 


4» 


— 


— D 


5» 


— 


— E 


6, 


— 


— F 


7» 


— 


— G 



And, according as the first day of the year, January 1, falls 
on the différent feriœ of the week respectively, beginning 
-with the second, or Monday; both the Dominical Letter, and 
the first day in the year which falls on the feria prima or 
Snnday, may be summarily exhibited as foUows : 



January i, Mond. 


Tuesd. 


Wedn. 


Thursd. 


Frid. 


Sat. 


Sund. 


Dom. Lett. G 


F 


£ 


D 


C 


B 


A 


Feria Prima, 7 


6 


5 


4 


3 


2 


I 



The place of January 1, in the order of feriœ, being thns 
known for every year of the cycle of leap-year ; it is easy to 
dednce firom it that of every other Julian term in the year, 
down to December 31: for ail thèse dépend upon that of 
January 1 ; and tables are easily constructed, to shew this at 
one view for every day in the year. Such tables are how- 
ever not of very common occurrence in chronological works, 
and may not always be at hand when wanted ; for which rea- 
son we hâve thought it necessary to incorporate one of this 
kind among the Supplementary Tables of our Fasti, viz. Table 
liii. And though this might seem a proper place to exhibit 
the scheme of the Dominical Letter aiso, through the dif- 
férent years of the cycle of 28 years, caUed the solar, we hâve 
not thought proper to do that ; first, because we make use 
of no fixed and perpétuai type of that scheme before a certain 
time; secondly, because the types which we do actually use, 
before and after that time, are exhibited ail along in our 
Tables in division C, and may be seen, and examined, or con- 
sulted there, at any time. 

We may conclude with observing that, in every type of 
this kind, in the leap-years of the cycle of 28, there is a dou- 
ble Dominical Letter, the first of which serves from Jan. 1 to 

l2 
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Feb. 29 in such years, inclusive^ the second for the rest of the 
year, beginning with March 1. The mère statement of this 
fact^ whieh is not pecaliar to our Tables^ is suffident to prove 
that^ according to the actual administration of the Jniian 
ealendar at présent^ and always in the use of chronology^ its 
proper cycle of leap-year bears date not &om Jan. 1^ but firom 
March 1. According to the actual rule of Csesar, (borrowed 
from the old rule of the ealendar, from the time of Numa 
downwards,) it bore date on the day after the bissex kalen- 
das Martias, i. e. the day after Feb. 24 in the Roman style, 
on the vi kal. Martias repeated (Feb. 24 Roman repeated) ^ 
on Feb. 25 in the modem style of the same things ^ The 
first letter in leap-year, in this case, served down to Feb. 25 
in the Roman ealendar inclusive ; the second for the rest of 
the year. Âgreeably to the principles of our own Fasti, Ju- 
lian annual time would be reckoned at first from April 25, 
at présent from April 24 : and therefore the proper bissextile 
day, in our System, at first would be April 24, and at présent 
April 23, repeated; 



CHAPTER IV. 

On the Solar Cycle, and the Dominical Letter, ofthe Fasti, 



Section I. — Relation ofthe Cycle o/28 years to the decurgus 
oftrtie annual time in the ^ra Mundana. 

It is agreeable to matter of fact, (and account for the fact 
as we may, it is a remarkable coincidence,) that the whole of 
the interval, from A. M. 1 B. C. 4004 to A. M. 4005 A. D. 1, 
distributes itself into a certain number of complète cycles of 
28 years ; so that A. M. 1 B. C. 4004 being assumed as the 
date of the first in the JSom Mimdana and ^ra Vulgaris, 
A. M. 4005 and A. D. 1 is that of the 144th : and the séries of 
such cycles being continued from A. M. 4005 A. D. 1 to the 
end of the Tables ; the date of the 215th is A. M. 5993 A. D. 
1989: and consequently the number of such cycles in ail, 

t Cf. the Art de Térifier les dates, Preliminary Dissertation, § xt, Pag. zzyiî, 
et seqq. ; § xvii, Pag. xxiz. 
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from A. M. 1 B.C.4004 to A. M. 5993 A.D. 1989, is 214 ex- 
actly. 

It follows firom this fact that if the first year of mundane 
time, (annual time in connection with the existing system of 
things,) was A. M. 1 B. C. 4004; mundane time took its rise 
in the first year of one of thèse cycles of 28 years, which 
measure the course and succession of the noctidiumal cycle, 
in tenus of the hebdomadal and in terms of the annual one 
which is called the Julian year, perpetually. And this is an- 
other of the singular and hitherto overlooked coincidences, 
which a true scheme of chronology brings to light; and one 
among other proofs, thereby supplied, that in the Divine 
mind, and in the providential constitution and adjustment of 
time and of its several relations from the first, the Julian 
reckoning of time itself, in conformity to ail its conditions, 
and to this among the rest, must hâve been contemplated 
firom the first. It is no accidentai coincidence, that B. C. 
4004 was thus the first year of the cycle of 28 ; and it may be 
demonstrated that the necessity of this coincidence is both 
attested and authenticated by a very remarkable phenome- 
non, connected with the solar cycle itself, at this very day ; 
to which the reader's attention, we hope, will be drawn by 
andby. 

It follows howeyer firom this coincidence, that if B.C. 4004, 
at the distance of 148 cycles of 28 years complète firom A. D.l, 
or at the distance of 214 complète firom A. D. 1989, was not 
the very year of the Mosaic création, and therefore the yery 
first year of mundane time in connection with the présent 
System of things; some year at least must hâve been so, 
which was either 28 years earlier, or 28 years later, than B. C. 
4004; or some multiple of 28 years, before or affcer this date, 
whatsoever that might be. J^us much at least, we say, is in- 
dispensable to any true scheme of mundane time fi*om the 
first; that, begin where it may, it must begin in the first 
year of the cycle of 28 years, traced perpetuaJly back, either 
firom A. D. 1989 or A. D. 1. This condition holds good of 
the scheme of our Fasti ; and it will do so of any other which, 
like that, takes its origin in B. C. 4004 : but it will not hold 
good of any other which does not begin 28 years earlier or 
28 later, or some multiple of 28 years earlier or later, tha^ 
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this date. And, if there would be objections of another kind^ 
(and insuperable objections too^) to the setting back of the 
cardo mundi even 28 years beyond B. C. 4004, or to bringing 
it down even 28 years lower than that ; then from this fact 
alone the inference would be inévitable, that the true A. M. 1 
in terms of the *^ra Vulgaris waa B. C. 4004. 

Section II. — On the Solar Cycle ofthe Naiural year, and the 
Period of the Hebdomadal Restitution in that. 

It will not fail to be perceived by our readers that as we 
bring down the succession of annual Julian time in our own 
Tables, by means of an uninterrupted séries of Julian Types, 
each of which is 112 or 140 or 56 years in length ; we neces- 
sarily bring it down in a perpétuai séries of cycles of 28 years 
also: four of which enter into the period of 112 years, five 
into that of 140, and two into that of 56. The succession of 
such cycles consequently in our Tables is never once inter- 
rupted from B. C. 4004 to A. D. 1989. 

Now each of thèse cycles is the proper solar cycle (in the 
limited sensé of the term) for the time being of the annual 
Julian cycle of the Fasti. The first day of each is the Julian 
date of the mean vemal equinox for the time being ; i. e. the 
first day of the mean natural or tropical year, imder its pro- 
per Julian dénomination, for the time being also. The feria 
of this first day in each, in the first instance of any such 
incidence at ail, (i. e. at the beginning or origination of this 
whole séries of cycles itself) is the feria prima, or first day 
in the order of ferise too. And though, in such a System of 
noctidiumal, hebdomadal, and annual, in the sensé of Julian, 
time as this of our Fasti, it could not continue to be the 
feria prima at the beginning of every fresh cycle of 28 years, 
as well as at that of the first ; yet, it will be observed, that it 
retums to this feria prima at the beginning of the çyde at 
stated times perpetually, i. e. after the révolution of a certain 
number of thèse cycles, commensurate with the duration of 
seven Julian Types of the Fasti : and that, at the intermediate 
points of time, on whatsoever feria it falls at the beginning 
of one of thèse Types ; it retums to this feria, under the same 
circumstances in ail respects as at first, with every fi^sh cycle 
of 28 years, so long as the Type itself continues to be in use. 
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Now this constant recession of the head of the cycle of 28 
years^ (the proper solar cycle of the Julian Types of our 
Fasti^) on the feria of origination^ (the feria from which it 
set out in the first year of mundane time itself^) and its con- 
stant retum to it again^ under the same circumstances as at 
first^ both in the mean natural and in the mean or actual Ju- 
lian reckoning of mundane time perpetually^ constitutes what 
may be caUed the Hebdomadal Restitution (or as the Greek 
language would designate it, 'ATroKaraorao-is) of such a Sys- 
tem of annual time as this of the Fasti, in the sensé both of 
natural and of Julian at once ; as supposed to hâve begun in 
connection with noctidiumal in the sensé of hebdomadal in a 
certain way, and to hâve gone on in connection with it in the 
same way ever after. It is the period which restores the first 
day of the mean natural year, in the sensé of the first day of 
the mean or actual Julian year also, or vice versa, to the 
same relation to the hebdomadal cycle, as at first ; and rein- 
states it in the same place in the order of feriae in that cycle, 
as at first. And it will be seen on inspection, both from our 
Général Tables, and firom the Tarions particular Tables which 
we hâve had occasion to compile and to propose in our gêne- 
rai work, in illustration of this very point among others, that 
the measure of this period, at first, was 32 cycles of 28 years, 
896 mean natural or mean Julian years indifferently". 

It will be seen too that this continues to be the measure 
of the period in question, so long as the altemation of the 
Julian Types of our Fasti goes on regularly, at one time with 
Types of 112 years, at another with Types of 140 such years, 
in length. But the interposition of two Types in two in- 
stances, (firom the spécial reasons of the case,) 56 years only 
in length; and the necessity of yarying the altemation of 
the Types themselves, so as best to compensate for the defect 
inhérent in the period of 112 years, by the excess in that of 
140 years, and vice versa; unavoidably interfère with the 
absolute measure of this period^ (which we call that of the 
Hebdomadal Restitution of the Fasti,) in particular in- 
stances : and preyent its being uniformly the same in length 
firom first to last. Ail that can be laid down conceming it 
with certainty, and ail that can be predicated of it in every 

Q Cf. Fasti Catholid, i. 496. Diss. tî. ch. vr. sect. zii. 
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instance of the kind àUke, ia this ; That firom the b^inning 
to the end of our Tables it is neither more nor less than the 
sum total of seven of onr Julian Types or Jnlian Periods per- 
petually : each of which being a perfect measure of the cycle 
of 28 years^ any number of them collectively is a perfect 
measure of it too. 

Did our Julian periods consist perpetually of 128 years in 
length ; this period would be a cycle of 128 x 7 or 896 years 
perpetually — containing as we hâve already observed 32 
cycles of 28 years. For though 128 by itself is not a mul- 
tiple of 28 ; yet 128 x 7 is. And indeed had this period of 
] 28 been as completely a multiple of 28 as it is of 4^ it ap* 
proaches so nearly to the true length of the period of the 
anticipation of the mean natural year of our Fasti on the 
mean Julian, viz. 129 years ; that none^ it is manifesta could 
hâve been fixed on as the proper measure of the Julian 
Period and Julian Type of the Fasti so properly as that. But 
the circumstance just pointed out, its not being commensur- 
able with the cycle of 28 years in particular periods, only in 
a succession of seven periods of its own kind at once at 
least, efFectually disqualifies it as the proper period of our 
Julian Types ; while it renders it so much the fitter when 
multiplied by seven, to be the proper period of their Hebdo- . 
ma4al Restitution. 

It will be observed that, while the first term of the cycle 
of 28 years is thus retrograding perpetually, in this great 
Period of the Restitution, through the several ferise in the 
hebdomadal cycle, the Dominical letter recèdes or goes back 
with it also ; but in the reversed order of the letters them- 
selves : for the letters in the advancing order of the cycle of , 
28 in the hebdomadal cycle are read on perpetually from G 
to Â, i. e. backwards ; and in the order of recession, to which 
we are referring, they run on firom Â to G, that is, forwards : 
so that, beginning with C as the token or symbol of the first 
incidence of the kind, that of the first term in the first solar 
cycle of the first Julian period of the Fasti (April 25) on 
the first feria prima at midnight : they recède ever after in 
the order of C D E F G A B, by one letter with the ingress 
of every firesh Type and of its first proper solar cycle. And 
when this has been doue seven times, (i. c. when our Types 
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bave been changea seven times,) they are found to hâve 
corne ronnd again to the same order in which they set out at 
first ; and consequently to be again in a condition to begin 
and to go throngh the same cyde^ and under the same cir- 
cumstances, both absolntely and relatively, as before. 

Bnt it is very important to take notice^ (nor can it be too 
frequently nrged on the attention of the reader^) that the 
hebdomadal çyde itself^ and the order of feriœ in that cycle^ 
ail this time continue absolutely the same^ absolntely fixed 
and invariable. Nothing is varying ail this time^ as concems 
that cycle, except the particular cycles of day and night 
which both in the natural and in the Julian reckoning of 
snch cycles perpetually^ but imder their proper Julian names 
as the représentatives and exponents of the natural for the 
time being^ are occupying at différent times the différent 
seats of the ferisB of this cycle. Thèse seats are always oc- 
cupied at a given time and always by numericaUy différent 
cycles of day and night ; which^ in such a représentation of 
annual natural and annual Julian time in conjimction with 
noctidiumal and hebdomadal perpetually^ as this which we 
exhibit in our Fasti^ are the same numericaUy Julian and 
numericaUy natural cycles^ communia generis, for the time 
being. And as the latter are always the same in themselves 
and in référence to their proper succession of both kinds ; 
are always the same terms in the annual natural succession^ 
referred to the noctidiumal; so must the former be through 
the natural : always the same, if not in themselves^ yet as 
referred to their prototypes ; always the same Julian terms 
as the représentatives and exponents of the same natural for 
the time being. 

Section III. — On the Cycle o/Leap-year o/the Solar Cycle 
of the Fasti, 
The cycle of leap-year as restricted to four years neces- 
sarily enters seven times into the cycle of 28. The inspection 
of the Tables wiU shew that this proportion of the cycle of 
leap-year of the Fasti to the cycle of 28 years is preserved 
inviolate from first to last ; and that there is not one of our 
solar cycles^ until we corne down to A. D. 224 the last year 
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of the 15l8t^ which bas more or less than its proper number 
of the cycles of leap-year. And thongh this may appear to 
be contradicted by the fact that^ as often as we introduce a 
firesh Type of annual Julian time in connection with annnal 
natural^ we introduce a fresh cycle of the Dominical letter 
also^ and therefore appear to dispense with a leap-day ; in 
reality what we baye asserted is not inconsistent with this 
fact : and the truth is that not a single leap-day is dispensed 
with in our Fasti in its proper order of time^ from first to 
last^ unless we think proper to except one ; viz. That which^ 
according to the rule of the Fasti imtil then^ would bave 
been in course at the egress of Type xxxiv and the ingress 
of Type XXXV, A. D. 224 or 225. 

But in this particular instance, the leap-day, which we 
should thus seem to omit in the proper Julian administra- 
tion of the Fasti, would still be supplied by the actual admi- 
nistration of the actual Julian year at Rome in that very 
year. It is capable of démonstrative proof, (and, if God so 
permits, we ourselves hope to demonstrate iu due time,) that 
though we should suppose there was no leap-day in the last 
year of the xxxivth Julian Type of our Tables, A. D. 224 ; 
there was nevertheless the usual leap-day in the actual Julian 
year at Rome U. C. 977= A. D. 224. And as there was one 
day's différence between actual Julian time at Rome and the 
Julian time of our Tables previously ; this very distinction 
oetween the administration of our Fasti and that of the 
actual Julian calendar, at this moment of time, and nothing 
else, (under God and bis superintending Providence) was 
the very reason why in this year, A. D. 224 U. C. 977 ex 
kalendis Martiis, or the next year, A. D. 225 U. C. 978 ex 
kalendis Januariis, the actual Julian correction of Csesar, 
which had now been in use 269 years at Rome without ever 
coinciding permanently with the Julian year of chronology ; 
the Julian Type of natural annual time brought down in our 
Tables from the beginning of things ; and the JuUan type of 
chronology (in other words the modem JuUan calendar), 
carried back from the présent day to any distance -, coincided 
or met together in a state of equality and of identity, both 
absolutely and relatively ; and coincided permanently : so 
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that from that time to the présent dajr there bas never beea 
any différence between tbem^ which bas not been pnreljr no- 
minal^ apparent^ and accidentai. 

On this point bowever we bave abready expbdned onrselves 
in our gênerai work, as far as was practicable witbout going 
expressly and circumstantially into tbe bistory of tbe Boman 
calendar^. Suffice it tben to repeat tbat our solar cycle bas 
never wanted its proper complément of leap-days^ according 
to tbe proper law of eacb of our Julian Types, witbout wbicb 
tbey would not be Julian at ail, saving in tbis one instance, 
(if we cboose so to consider it as sucb an instance,) of excep- 
tion to tbe gênerai rule of our Tables until tben : in wbicb 
nevertbeless it was otberwise supplied'i'. As to tbe cases of 
apparent exception to tbis rule, wbicb bave been adverted to, 
tbe egress of one Type and tbe ingress of auotber, (cases 
wbicb occur 49 times in our Tables in ail,) tbere is a leap-day 
even in tbese cases, and a leap-day wbicb is taken into ac- 
count ; but it belongs to tbe Type wbicb is coming in, and 
not to tbat wbicb is going out. Tbere was a leap-day even at 
tbe end of tbe first tbree years of présent mundane time, as 
we bave sbewn in tbe proper placée; tbougb according to 
tbe proper Julian rule, brougbt down firom tbat point of 
time to tbe présent day, tbere sbould then bave been none : 

* The tnith is indeed that we omit no leap-year in the proper year of 
our cycle even in tbis case of the Egreas of Type xxxiv and the Ingress of 
Type XXXV ; at least no more than under the same circumstances at the 
Egress and Ingress of any two similar Types before. But it so happened 
that at this time the Type which was just coming into our Tables, T^pe 
XXXV, to take the place of T^pe xxxiv just going out of them, was to ail 
intents and purposes the same with the actual type of the Roman correc- 
tion, just at the same point of time, ex kalendis Martiis A. D. 334 or ex 
kalendis Januariis A. D. 335. So that, under thèse circumstances, it was 
indiffèrent to the succession of our Julian along with our natural annual 
time from the first, whether it was taken up and carried on by the xxxvth 
Type of our Fasti in its proper order of time, or by the actual type of the 
Roman correction, sucb as it was in its 37oth year, ex kalendis Martiis or 
ex kalendis Januariis, at the same point of time. • This will more fully 
appear, if we are permitted hereafter to treat of this correction t» extento, 
along with the rest of the history of the Roman calendar from first to 
last. 

X Cf. the Fasti Catholici, i. 525. 7 Fasti Catholid, IL 35-58. Dias. ix. 

Diss. vi. ch. y. sect. x. ch. ii. 
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and there was such a leap-day, Â. D. 224^ according to the 
actuel Julian rule at that time, even though we should sup- 
pose that there was none at the same thne in our Tables. 

This case will serve both to explain the theory of what we 
are contending for in gênerai^ and to attesta authenticate, 
and illustrate the application of the theory in practice, by 
the matter of fact in a particular instance ; because the very 
same thing which is thus seen to hâve been actually done^ at 
the egress of Type xxxiv and the ingress of Type mv, vir- 
tually took place^ under similar circumstances^ as often as 
there was occasion it should do, before. The in-coming Type, 
A. D. 224, (in this instance, the actual Boman or Julian 
year, the actual correction of the Dictator C»sar himself, 
from which we dérive the modem Julian calendar itself,) had 
a leap-day ; the going out Type had none. Ând so had it 
been, in every similar case of the succession of one Julian 
Type to another, before. 

The change of the Dominical Letter, which ensues on such 
occasions also, proves nothing. It is merely dedaratory of 
the effect which has taken place, that is, of what ha3 been 
donc : it is no explanation of the reason why it was donc, or 
of the mode in which it was donc. This Letter however is 
changed, not by introducing a fresh character, but by cou- 
tinuing one already in use : and that makes a very great 
différence. 

Thus, in the instance referred to, the egress of Type xxxiv, 
and the ingress of Type xxxv. Properly speaking, this took 
place on the Ist of March A. D. 224; though, according to 
the positive rule of the Tables, we suppose it to hâve done 
so on the Ist of January A. D. 225. Now in the last year 
of Type xxxiv, dated from January 1, A. D. 224, the Domi- 
nical Letters are twofold, C B : of which C would be appli- 
cable ordinarily from Jan. 1 to Feb. 29, and B from March 1. 
But this is the moment of the ingress of Type xxxv ; which 
according to the Julian rule of reckoning annual time from 
Jan. 1, and according to the positive rule of the Ta'bles con- 
formable to that, would require to be set back to Jan. 1, 
A. D. 224. Even as dated de facto then from March 1 A. D. 
224, this coming in Type is virtually dated from Jan. 1 
A. D. 224; in the last year of such a Type as its own, sup- 
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posed to hâve been going on previonsly^ as much as in the 
first of one which was dated de facto from March 1 ** 

Now^ in the last jrear of the proper solar cycle of Type 
xxxv^ as any one may see from the inspection of the Tables, 
the Dom. Lett. are D C ; of which D would serve from Jan. 1 
to Feb. 29, and C from March 1 for the rest of the year. 
C then is the proper Sunday letter of the first year of Type 
xxxv ex kalendis Martiis A. D. 224, not B ; and yet the 
year before this, supposed to expire on the same day, had its 
proper 29th of February : so that though the symbol of the 
incidence of Julian dates on the hebdomadal feriœ was 
changed at this moment, with the egress of Type xxxiy and 
the ingress of Type xxxv, the succession of such ferise under 
their proper Julian names and exponents was not changed, 
but went on just as before ; and the leap-day in particular, 

* The true explanation of thÎB fact also is that, thotigh we make use of 
a succession of Julian Types as the civil substitutes for the natural year, 
and each of thèse serves that purpose only for one of our Periods at a 
time, and each of them cornes into actual use in that capacity at a différent 
point of time, one later than another perpetually; yet we make use of no 
such Julian Type, in this relation to the natural year, and as its conven- 
tional substitttte and représentative for a certain length of time, the epoch 
of which fîrom the moment when it comes into use must not be supposed 
to go back to the beginning of things ; and to the very p<nnt of time at 
which the natural year (which this Julian Type is assumed to be measur- 
ing in its own order and its own time) itself took its rise. Every such 
Julian Type of the natural year, from the time when it begins to be the 
proper measure of the natural year, and as long as it is so, must be sup- 
posed, on that very account and from that very relation to it, to be the 
proper Julian Type of annual time, according to the proper Julian rule, 
from the first until then. This distinction is founded in the reason of 
things. It is illustrated and at the same time confirmed by the matter of 
fact in relation to the actual Julian year itself. In its proper order of time 
this actual Julian year was nothing more or less than one of the Julian 
Types of our Fasti. It became the actual Julian measure of the natural 
year brought down from the first at the ingress of Period zzxv : and from 
that moment its epoch went back, in that capacity and in that relation to 
the natural year itself, to the beginning of things. And because this Type 
has continued the actual Julian measure of the natural year ever since ; 
its epoch is still de facto the beginning of things. Julian time, carried back 
from the présent day to the beginning of things, is carried back in this 
form and in no other. 



Digitized by VjOOQ IC 



158 Introduction to the Tables. pabt ii. 

required at this period of the cycle according to the strict 
Juliaa rule^ was taken into account^ only according to the 
Julian rule of the Type which was coming in with its proper 
cycle of leap-year and its proper solar cycle: not of that 
which was going out with both. And the Type so coming in^ 
it should be remembered^ at this moment was the only true 
Julian antitype of the only tnie natural prototype of annual 
tirne along with noctidiumal and hebdomadal^ from the first 
until then^ the natural year. The Julian Type going ont was 
abready an entire day at variance with this ; and within an 
entire day was incapable of representing it any longer either 
in itself^ or as the succession of noctidiumal or of hebdomar 
dal time in tenus of annual. 

Section IV. — Technical administration of the Dominical Let- 

ter of the Fasti, and combination of the Gregorian with the 

Julian Cycle ofthat kind. 

With regard then to the actual administration of the Solar 
Cycle of the Julian Types of the Fasti^ the reader will ob- 
serve that two Types of this Cycle are incorporated in divi- 
sion C of the Tables perpetually ; one of them attached to 
the succession of the Julian equinox, the other to that of the 
Ghregorian : and he will also please to take notice that thèse 
are in reality ail along the same^ though apparently diffèrent ; 
one shewing the feria of the Julian equinox perpetually^ the 
other that of the Gregorian : which in a given instance^ on 
comparison, will always be found to be the same. 

Thèse two types^ it will be perceived^ begin with being the 
same ; the first Julian equinox of the Tables being also the 
first Gregorian : and at stated times they again become the 
same; viz. as often as the différence between the Julian and 
the Gregorian equinox^ beginning with unity in the second 
JuUan Type of the Tables^ and going on increasing by unity 
with every firesh Type^ has accumulated to seven or to some 
multiple of seven. But there is no real différence between 
them^ ail this time ; no more while they are seeming to differ 
than when they are thus periodically seen to be the same : 
no more than between the Julian and the Gregorian cycles 
of the same kind at the présent day. It should be distinctly 
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understood'however that^ down to Â. D. 225 at least^ the 
proper Jalian Type of this cycle perpetually is that which is 
attached to the Julian equinox. 

Section V. — On the Solar Cycle of the Fastiy corresponding 
to the proper Solar Cycle of Chronology. 

A. D. 225, along with the xxxvth Julian Type of the Fasti, 
it will be observed that a new type of the cycle of the Do- 
minical Letter entera the Tables also ; and from that time 
forward accompanies the cycle of mean Julian equinoxes 
perpetually. 7%w type is the trw type of the cycle of this 
letter in the Solar Cycle of Chronology ; differing from the 
actual cycle of that kind, as we shaU see hereafter, only per 
accidens; i. e. the actual cycle of that kind bearing date in 
the 20th year of this, and this in the lOth year of the actual : 
but in ail other respects (ail essential respects at least) the 
two types being absolutely the same. 

Now the reason of this is that, (as we hâve often had oc- 
casion to assert,) A. D. 225 ew kalendis Januariis is the true 
date of the time when the actual Julian year at Bome, as it 
had been transmitted till then from the correction of CsBsar 
itself through the administration which it experienced de 
facto at Rome; when the Julian year, such as it exists and 
is administered at présent, (or was so down to the date of 
the Gregorian correction,) and consequently the proleptical 
or chronological year of this kind, such as chronology must 
be supposed to carry back, for its particular purposes, from 
the présent day ; and lastly, when the Julian Types of our 
Fasti also, (the true Julian antitypes of the true natural 
prototype of annual time perpetually until then,) coincided 
one with the other, in a state of absolute identity, as they 
had neyer coincided until then : and not only coincided in 
that state for the first time then, but ever after continued to 
coincide ; began to proceed at that time in a state of identity 
and a state of conjunction, which has never since been in- 
terrupted. 

The actual JuUan correction then of Csesar, that is the 
actual Julian year, and the xxxvth Type of our Fasti, both 
entered our Tables together, either on the Kalends of March 
=March 1 U. C. 977= A. D. 224, or on the Kalends of 
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Januai7= Jan. 1 U. C. 978= A. D. 225^ and each in a state 
of identdty with and equality to the other. At this moment 
then the Julian succession of our Fasti was taken up by the 
actual Julian year: and that being the case^ the proper 
Julian Type of that succession^ which entered with it at the 
same moment, the xxxvth Julian Type of the Fasti, from this 
time forward must continue the same with it. Having en- 
tered the Tables in a state of identity and agreement with 
the actual Julian year; it must continue in the Tables in a 
state of identity and agreement with this actual Julian year, 
so long as that continues the same with itself ; or from this 
time forward must vary from it only in the same way, and 
to the same extent, in which and for which the actual Gre- 
gorian year itself at présent may vary, and does vary, in 
appearance, from the actual Julian; without being really 
diffèrent from it *. 

Now a fixed and invariable Julian Type of annual time 
must hâve a fixed and invariable Solar Cycle ; and a fixed 
solar cycle must hâve a fixed cycle of the Dominical Letter. 
The cycle which enters the Tables A. D. 225 along with the 
xxxvth Julian Type is this fixed cycle ; and as we hâve al- 
ready observed, in every thing but the epoch of the cycle, 
and in the conséquent relation of its terms to the différent 
years of a common cycle, it is altogether the same with the 
Dominical-letter cycle of the solar cycle of chronology. It 
is consequently the proper Julian cycle of the Sunday letter, 
peculiar to our Tables. It began to accompany the Julian 

* The substance of wbat is hère asserted is that A. D. 225, at the in- 
gress of Period zxxv, the Julian Type of our Fasti becomes fixed in the 
form of the actual Julian year. Our proper Julian Type from this time 
forward consequently is the actual Julian year. The Types therefore later 
than Period xxxv, and différent from that of Period xxxv, which carry on 
the succession in the same manner as before from this time forward, in 
comparison of this of Period xxxv, are Gregorian properly so called in 
comparison of Julian properly so called too. They must differ from this 
henceforward only as the actual Gregorian does from the actual Julian, 
both being supposed to bave begun together, and to go on perpetually in 
conjunction. Our Julian Types indeed from the first bave been viitually 
Gregorian too : but as there was no actual Julian Type to which they were 
constantly referrible before A* D. 225» they become actually Gregorian first 
in A. D. 225. 
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equinox, in the natund succession of annual time^ A. D. 225 : 
and it is still accompanying it in the same succession. It is 
the cycle in use at présent, wheresoeyer the Julian year itself 
is still in use; the cycle of old style, properly so called, in 
contradistinction to that of new: and it is the cycle to which 
we must reduce ail Julian dates, from A. D. 225 down to the 
présent day, whensoever there is occasion to do so; or from 
the présent day up to A.D. 225, though not beyond that 
date. 

Section VI. — On theproper Gregorian Cycle ofthe Sunday 
Letter of the Fasti. 

But the reader will doubtless observe also that, when the 
proper Julian Type enters the Tables, A. D. 225, a new Gre- 
gorian Type enters along with it also : and that, by virtue of 
a remarkable coincidence, the Julian Type at this moment 
and this Gregorian one are absolutely the same. The same 
term, March 21, is common to both. It is the first day of 
the year, both the natural and the civil, in both ; and it is the 
same day of the week in both. 

The reason of this too is that A. D. 225, just at the time 
when the Julian year itself was entering our Tables, the Ju- 
lian equinox, brought down from the first, according to one 
and the same law of succession, in a state of equality to and 
of identity with the natural, was just beginning to fall on 
March 21 at midnight; and March 21 at midnight being the 
fixed Gregorian date of the natural vemal equinox, this coin- 
cidence (as every one must allow) was compétent to define 
and designate this same year, A. D. 225, if not as actually, 
• yet as virtiuiUy, the proper epoch of the Gregorian correction 
of the Julian year itself. There can be no doubt at least 
that the same reasons which induced the Boman pontiff in 
A. D. 1582 to raise the Julian date of the vemal equinox 
for the time being 10 dajsper saltum, viz. from March 11 to 
March 21, would hâve induced him in A. D. 225, with a view 
to the very same end and purpose, to take the Julian date of 
the vemid equinox for the time being then too, under its 
actual Julian dénomination of March 21, and to constitute it 
without any change at ail, the perpétuai date of the same 
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natural phenomenon in the Gregorian reckoning^ as opposed 
to the Julian^ ever after. 

We Bay then that A. D. 225, the date of the ingress of the 
xxxvth Julian Type of the Fasti, and the date of the coind- 
dence of the proper Julian Type of the Fasti, in its proper 
order of time, with the actnsJ Jolian year of the Dictator 
Cœsar, is virtually also the date of the Gregorian correction 
of that very year, which was actually made 1357 years later : 
and we say too, that the coincidence thus brought to light, 
and thus seen to hold good, viz. that the Julian Types of the 
Fasti, (and through them the natural year,) the Julian year 
of the dictator Csesar, and the Gregorian correction of that 
year, were ail meeting at par in this year, A. D. 225, and were 
coinciding on one day of this year, the date of the natural 
vemal equinox, (the same day in the Julian or Gregorian 
notation of that natural phenomenon,) March 21, on the same 
hebdomadal feria., the feria secundo, at the same hour of the 
day, the hour of midnight, in the same year of the cycle of 
leap-year, and in the same year of the cycle of 28 years; is 
as remarkable as any thing of the kind which has yet been 
pointed out ; and one which no right-minded and right-think- 
ing person can hâve submitted to his appréhension, without 
both perceiving and acknowledging in it the finger of Provi- 
dence. 

It follows that, both at the beginning of the xxxvth Type 
of the Fasti, and for the whole of the decursus of that Type, 
there would be no différence between the Julian cycle of the 
Dominical Letter, and this proleptical Gregorian one. It 
follows also that, even at the end of that Type, when a new 
Gregorian cycle enters the Tables, while the Julian one re- - 
mains the same; though a différence between them begins to 
appear, it is only in appearance: it is merdy that which 
exists at présent, and always has donc, between the Grego- 
rian and the Julian administration of the same thing. A 
fixed Type of the Julian year entering the Tables A. D. 225, 
in the form of the actud Julian year itself, and successive 
variable Types of the same year continuing to enter the Ta- 
bles also after A. D. 225, as much as before; it is manifest 
that both the proper Julian reckoning of noctidiurnal and 



Digitized by VjOOQ IC 



CH. 4. S. 7. Solar Cycle and Dom. Letter of the Fasti. 168 

hebdomadal time in terms of annual^ and the Ghregorian too^ 
in contradistinction to that, are combined in our Tables from 
this time forward^ and proceed together pari passu from A.D. 
225 to the end : each of them consequentlj requiring its pro- 
per solar cycle^ and cycle of the Dominical Letter, and each 
of them provided with both accordingly; the Julian in the 
cycle attached to the succession of Julian equinoxes from 
A. D. 225 perpetually^ the Gregorian in the cycle attached 
to the Gregorian : the former fixed and invariable in itself^ 
but attached to a constantly varying Julian term^ the latter 
varying perpetually in itself^ yet always attached to the same 
Julian^ in the sensé of Gregorian, term. 

Sbction VII. — On the proper Gregorian Cycle of the Do- 
mmical Letter ; and on its équation to that of the Fasti both 
atfirst and ever since, 

The Gregorian cycle of the Sunday letter may thus be 
assumed to hâve entered our Tables, A. D. 225 ; yet the pro- 
per Gregorian cycle of the same kind, the actual cycle, the 
cycle in use at présent along with the actual Gregorian year 
itself, must enter our Tables in its proper order of time too : 
and the observable circumstance at that time is, That the 
actual or historical cycle of the Gregorian Sunday letter 
enters our Tables at last in a state of absolute identity with 
the proleptical cycle of the same kind brought down until 
then from A. D. 225. 

The actual date of the Gregorian correction was the 42nd 
year of the xlvth Julian Type of the Fasti, A. M. 5586 A. D. 
1582. The style of the calendar, previously current, was of 
course what is now called old style ; i. e. the proper Julian 
style from A. D. 225 until then. The Sunday letter of the 
42nd year of the xlvth Type, in the Julian style, was G; i. e. 
A. D. 1582 the Sunday letter was G, and Oct. 5 was the feria 
6* or Friday. By virtue of the correction of the calendar 
which took place this year, the style of Oct. 5 became that of 
Oct. 15; but the feria remained the same : and consequently 
Oct. 15 was the feria 6^ after the correction, as much as 
Oct. 5 before it. Now when Oct. 5 is the feria 6", Jan. 1 must 
hâve been the feria 2^ and the Dom. Letter consequently must 
hâve be^ G; but if Oct. 15 is the feria 6^ Jan. 1 must hâve 

m2 
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been the feria 6> * : and when that is the case^ the Dom. Let- 
ter is C. 

The correction of the calendar then made at this time^ and 
made in this way, by changing the style of the feria 6» in: 
terms of the calendar from Oct. 5 to Oct.l5, vîrtually changed 
the Dom. Letter of the year from G to C. Now if we tum to 
the 42nd year of our xlvth Type, A. D. 1582, we shall see that, 
according to the Gregorian cycle of the letter in that Type 
and that year, the Dom. Letter was C, as it was : so that the 
effect of the correction was merely to assimilate the Julian 
style of the cycle, previously in use, to the Gregorian style 
of our Fasti brought down regularly from A. D. 225 xu^tH 
then. If the actual historical Gregorian cycle was thus 
merged in the Gregorian one of the Fasti at the very moment 
when it came into existence ; this is demonstratiye proof of 
the truth of this latter cycle at that particular point of time : 
and its truth at that moment is, or ought to be, a sufficient 
Toucher for its truth from the first. 

Section VIII. — On the combination oftwo Types orforms of 
the same Gregorian Cycle ofthe Dominical Letter, firom this 
time forward ; and on the manner in which they are discri- 
minated asunder. 

From this time forward then the proper Gregorian cycle 
of the Sunday letter enters the Tables along with our own; 
and both are thenceforward represented side by side, in two 
parallel Types, one of which ia the Gregorian cycle of the 
Fasti, marked by the number 1, the other is the proper Gre- 
gorian cycle, marked by the number 2. It is easy therefore 
to compare them together perpetually; and it is évident» 
from this comparison, that ail the time for which they go ou 
together they never diflRer from each other, except per acd* 
dens. Each requires to be corrected at a stated time, and 
each is corrected at the proper time ; and the mode of ad- 

* There are 373 ^js, or 39 cycles of seven days, from Jan. i to Oct. i, 
in the common years of the cycle of leap-year ; so that Oct. i in such years 
always falls on the same feria of the hebdomadal cycle as Jan. i. Hence 
if Oct. 5 is the feria 6S and therefore Oct. i the feria 2^, Jan. i must hâve 
been the feria 3*: if Oct. 15 is the feria 6^, and therefore Oct. i the feria 
6^ Jan. I must hâve been the feria 6* too. 
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ministering the correction is absolutely the same in each: 
but the times of the correction respectively differ. The Gre- 
gorian correction is administered to the proper cycle, accord- 
ing to the positive Oregorian rule, thrice in 400 years ; and 
in the secular years A. D. 1700, A. D. 1800, and A. D. 1900, 
Tespectively. The cycle of the Pasti is corrected according 
to the same law after A. D. 1582 as before, at the ingress of 
successive periods; and thèse ingresses do not happen to 
coincide with any of those secular years, though they are not 
far removed from them in each instance. For a time then 
the Gregorian cycle seems to dilSer from that of the Fasti; 
l)ut the différence is only apparent and only temporary : al- 
ways disappearing as soon as both cycles hâve received the 
proper correction. The relation between them, while this dif- 
férence lasts, is only like that of the Julian to the Gregorian, 
or vice versa, at ail times. If the cycle of the Fasti is cor- 
rected before the Gregorian, then the Gregorian ^0 tempore 
becomes Julian, in relation to that of the Fasti; if the Gre- 
gorian correction anticipâtes that of the Fasti, the contrary 
is the case. At présent, both cycles are the same, and hâve 
been so ever since A.D. 1800; and must continue so down to 
A.D. 1900atleast*. 

* It requires no argument to prove that the Gregorian reckoning of 
time, în ail ito measures, noctidiurnal, hebdomadal, and annual, is only a 
modification of the Julian, and diffen from the Julian only per ticcidens. 
The origin of the Gregorian correction itself is décisive of this ; for, as 
every one must know, the Gregorian correction was directly derived from 
the Julian calendar. 

It cannot however be denied that there is apparently a différence be- 
tween them, which came into being along with the Gregorian modification 
of the Julian reckoning itself, and has gone on increasing in the same way 
ever since, and must do so, as long as both modes of reckoning continue 
to be used together. It cannot be denied that there was an original différ- 
ence of styles, as it is called, amounting to ten days ; and that this has 
now accumulated to twelve, and in the course of time will amount to 
tkirteenf and so on : or, what cornes to the same thing, that one and the 
same Gregorian term March a i at first agreed to the Julian March 1 1, 
and now does so to the Julian March 9, and by and by will do so to the 
Julian March 8 ; and so forth perpetually. 

It is not easy for those, who are accustomed to judge of the relations of 
things by their nominal or extemal characteristics merely, (which is the 
case with the common people every where,) to persuade themsêlves that 



Digitized by CjOOQ IC 



166 Introduction to the Tables. part ii. 

Section IX. — Vérification of the Solar Cycle and Dominical 
Letter ofthe Fasti by a simple perpettial test. 

We hâve thus brought down the proper Solar Cyde of the 
Fasti^ and the proper cycle of the Dominical Letter, (both 
comprehended under the gênerai name of the proper Heb- 
domadal Cycle of the Fasti,) from A. M. 1 B. C. 4004, to the 
présent day ; and we hâve seen each of them, without any 
management, without any violence, but merely as the natural 
spontaneous conséquence of the administration of each ac- 
cording to one and the same law from the first, passing at 
the proper time first into the actual Julian, and secondly 
into the actual Gregorian, of the same kind. 

It appears to us that, for the conviction of a candid and 
imprejudiced mind, no further proof of the absolute truth of 
both thèse cycles from the first, and of the fitness or necessity 
of that rule of administration, which has been applied ail 
along to each, can be required, beyond the mère knowledge 
of such a fact as this. If however still more proof of the 

this distinction of styles after ail is only a distinction of names ; and that 
the ^th of March in the one is really the same thing as March aist in the 
other. The nltimate source however of ail the confusion and ail the diffi- 
culty, which the common people appear to hâve laboured under eveiy 
where from the first in comprehending the distinction of styles, must be 
traced to the use of a common nomenclature for the names of the months 
in both. It is not easy for the common people to comprehend how or why 
March 9 should be the same as March aist, both being days in the same 
month of March alike. AU ambiguity however would bave been removed, 
and ail confusion and misapprehension prevented, if the same authority 
which changed the style on the Ck>fttinent in A. D. 158a, or in this country 
in A. D. 175a, had changed the names of the months also : though whe- 
ther this would not hâve occasioned greater inconvenience than what it 
aimed at removing, and would not bave been liable to many serions 
objections in other respects, is another question. 

No educated person requires to be convinced that the two styles are 
after ail the same. If sensible proof of their identity is necessary, it may 
be had at ail times, in the dates of the same solar, or lunar, or sidereal 
phénomène, referred to each ; in the noctidiumal and hebdomadal cycle, 
which run on the same in each : and in the usage and style of such coun« 
tries as still retain the Julian calendar, compaied with that of those which 
reckon by the Gregorian. An Englishman for instance has only to go 
into Russia, to bave ocular démonstration that the two styles, though 
nominally différent, are in reality the same. 
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aame kiod, and a still plainer or stronger démonstration of 
the same thing^ should yet be désirable for the satisfaction 
of such persons as labour under old and inveterate préjudices 
on this subject ; it may be fumished by the following appeal 
to a simple^ but effectuai, and withal perpétuai^ test. 

It must be évident to any one's common sensé That as 
there are only seven feriœ in the cycle of the week, and only 
seven Dominical letters; there are but seven modes of ex- 
pressing ail the possible forms of the incidence of the first 
(or any other given) day of the year, by means of thèse 
letters at least, on the différent feriœ of the week : one viz. 
for each feria of the week. And as the first day of the year, 
(if that be assumed,) must fall on some one of thèse ferise 
every year ; and if it begins with falling on the first^ it must 
go on and fall on each of the rest in its tum, at the rate of 
one term in advance every year in the common years of the 
cycle of leap-year, and at the rate of two in the leap-year : it 
is évident also that the literal test of the truth of the solar 
cycle, as a constant index of this constant advance of the 
head of the year among the feriœ of the week, for any length 
of time either forwards or backwards, is simply the constant 
récurrence of thèse seven letters, ABCDEFG, in the 
same order, as read either backwards or forwards; back- 
wards, beginning with G, if we are tracing the course of the 
cyde in its natural order or forwards perpetually: forwards, 
beginning with A, if we are tracing the cyde itself contrary 
to its actual order, backwards. If the characters, which 
compose the cycle, can be read on either way without inter- 
ruption perpetually, one for every common year of the cyde 
of leap-year, and two for every leap-year ; then they repre- 
sent truly the actual progress, the actual advancement, or 
the contrary motion and change of place, of the first day of 
the year in and among the feriœ of the week ; either forwards 
or backwards, either downwards or upwards, perpetually. 

Let this lUeral test then be applicd to the Solar Cyde of 
the Fasti; beginning with any year of which the Sunday 
letter, even in the Fasti, is known from our personal expé- 
rience and observation to hâve been the actual or true : as, 
for example, A. D. 1848 or 1849, the last year of cycle 209 
or the first of cyde 210 ; the Dominical letter of which. 
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according to the Fasti, whether the Julian D C or B, or the 
Gregorian B A or G^ it cannot be doubted is agreeable to 
the truth. And setting out from this year let the reader 
first of ail trace the Gregorian cycle, numbered 2, upwards 
from A. D. 1848 to A. D. 1582 ; reading the characters A B 
C D E F G, as he proceeds^ in the order of the alphabet 
perpetually ; and let him note in particular too^ as he pro- 
ceeds, the secular years A. D. 1800 and 1700; and attend to 
this circumstance of distinction between them and the rest, 
that though leap-years in the order of the cycle of leap-year 
they haye only one letter in the cycle of the Dominical letter, 
while every other leap-year bas two : the reason of which he 
will of course comprehend to be^ because thèse leap-years 
happen to be the dates of the proper Gregorian correction of 
the cycle of the letter itself. 

Now A. D. 1582 is the known date of the Gregorian cor- 
rection ; and the order of the Siinday letter^ in No. 2, firom 
A. D. 1582 to A. D. 1848, whether forwards or backwards, is 
the actual matter of fact or historical order of that letter, in 
the actnal Gregorian administration of the cycle firom A. D. 
1582 to A. D. 1848. Of this fact there cannot be the shadow 
of a doubt. If so, and the literal test of the actual, that is, 
the true, administration of this cycle in the actual Gregorian 
calendar is this, That read on, either backwards or forwards, 
the characters are read on without interruption, (and that 
too notwithstauding the omission of one of the letters in the 
case of two years in particular, which must otherwise hâve 
had two) ; let the reader next apply the same test to the 
Gregorian cycle numbered 1, fix)m A. D. 1848 to A. D. 1582 
also: and let him say whether the least différence is dis- 
coverable in the application of the test to this second case, 
compared with that which was made of it to the former : 
i. e. whether the letters in this case too do not run on in the 
order of the alphabet perpetually, one for every common 
year, and two for every leap-year; except in two or three 
such instances of exception, as before. For, if they do, then 
the cycle of the Sunday letter is represented as truly by 
No. 1 as by No. 2 ; though the latter is the proper Grego- 
rian cycle of the kind, and the former is that^lMte Fasti. 

And having thus satisfied himsclf that UÉ^^ \rian cyde 
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of the Sunday letter^ according to the Fasti^ from Â. D. 1848 
to A. D. 1582^ is and mnst be agreeable to the truth ; let the 
reader proceed to trace it, in the same manner^ from A. D. 
1582 to A. D. 225 : and let him ask himself whether the ap- 
plication of the test in this part of the process is any thing 
différent from what it was in the former ; whether the letters 
do not still run on and recnr in the same way perpetually^ one 
for every common year, two for every leap-year^ except in the 
years of the correction of the cycle itself : and if they do, 
and the literal applicability of the test is as unquestionable 
of this part of the process as of the former, let him answer 
the question, if he considers it necessary, whether one and 
the same administration of the same thing can be just and 
true perpetually, from A. D. 1848 to A. D. 1582, yet false 
and in error from A. D. 1582 to A. D. 225 ? 

And having thos convinced himself of the accuracy of the 
cycle from A. D. 1848 to A. D. 225 ; let him at this moment 
pass from the column of the Gregorian equinox to that of 
the Julian, at the egress of Type xxxiv ; and trace the cycle 
of the letters on that side of the Tables perpetually, from 

A. D. 225 to B. C. 4004, if he has patience to foUow it so 
far : and say whether they begin or continue from this point 
too to be read on in any manner différent from before. For 
if not ; we put it to his common sensé whether one and the 
same System of administration in a case like this can be ab- 
solutely true, absolutely consistent with fact, and absolutely 
to be depended on, from A. D. 1848 to A. D. 225 ; yet be- 
come quite a différent thing as soon as it gets beyond that 
point, and the more so, the further it recèdes from it, up to 

B. C. 4004, continuing aU the while the same with itself? 
This is a plain and simple way of stating the case, on this 

question. Every one may comprehend it ; and every one 
may pronounce upon it. Yet must it not be supposed that 
for the truth of our hebdomadal cyde, from B. C. 4004 to 
A. D. 225, we rely on this argument only, simple and obvi- 
ons and convindng as it is. On the contrary, there are a 
great variety of proofs of its truth, of a totally différent kind, 
supplied by the course and succession of the cycle itself, 
whensoever it cornes to be confronted with matter of fact ; 
or subjected to the only absolute test and criterion of truth» 
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in a case like this^ ab extra, viz. contemporary testimony : so 
that^ on the whole, we do not hesitate to say that as no part 
of our Tables bas been more cireumstantially authenticated, 
and more completely verified, so none ougbt to be considered 
more entîrely plaeed beyond doubt and exception of any 
kind^ than the Hebdomadal Cycle and the Sunday letter. 



CHAPTER V. 

On the Concurrents and Regulars of former times; and on the 
proof thereby supplied of the true Solar Cycle of annual 
mundane time. 



Section I. — Reasons for treating of this System, though 
obsolète at présent. 

The final end of the cycle of the Dominical letters, in con- 
stant connection with the cycle of 28 years^ is without any 
trouble but that of the inspection of a proper table to find 
ont the day of the week^ on which any day of the month in 
the Julian càlendar, from Jan. 1 to Dec. 31^ bas fàUen or will 
fall in a given year of the cycle of 28. But before the intro- 
duction of thèse letters into use^ men were obliged to bave 
recourse to other contrivances, in order to attain the same 
end^ though not in the same way. 

Among thèse the most famous and the most gênerai in 
former times was the System of Concurrents and Beoulaes; 
of vhich we propose to give some account^ before we take our 
leave of the présent subject. The System itself^ having long 
been superseded by the use of the Dominical letters, must 
be considered at présent as obsolète; yet a knowledge of it 
is necessary even at this day, in order to understand the 
technical détails of the reckoning of time in books of the 
Grothic period, or mediœval antiquity : and we fiilly concur 
in the observation of Scaliger that, although the practical 
application of this ancient system in any way is no longer 
reqmred, the theory and praxis of the system, for various 
reasons, should be kept in mind. 

We know not indeed whether the system is not deserving 
of study on its own account. Many chronologers of modem 
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times Iiave expressed their approbation or admiration of it, 
as combining much ingenuity in its conception, vith great 
simplicity in its détails and application». And thougb every 
thing, which this system proposed to effect through its 
double macbinery of Concurrents and Begulars, is effected 
by the Dominical cycle through the single instrumentality of 
the Sunday letter; yet this latter requires a table, and a 
oompUcated table too, which may not be always at hand : 
the scheme of Concurrents and Begulars might easily be 
carried in the head, and be always ready for use. 

But the principal utility of this seemingly antiquated Sys- 
tem is one which directly concems the détails and adminis- 
tration, as well as the principles, of our own scheme of time ; 
and therefore rendors it an object of interest and a matter of 
importance to us. It brings to light a remarkable fact to 
which we hâve already adverted^; yiz. That the division of 
annual mundane time by the cycle of 28 years is a constitua 
tion of the Author of Nature ; That true annual mundane 
time always has proceeded, and is still proceeding, in such 
cycles: and That thèse cycles themselves never hâve been 
différent, nor are any thing différent at présent, from those 
of our Fasti. If this ancient and apparently obsolète System 
is calculated to bring such a fact as this to light, and to 
place it in a striking point of view ; this is a sufGlcient reason 
why we should beg leave to bring it again prominently into 
notice, and to give as particular an account of it as may be 
necessary, before we conclude this part of our Introduction. 
The first thing to be donc is to explain the tenus them- 
sélyes. 

Section II. — On the meaning ofthe terms Concurrents and 
Begtdars. 

Three hundred and sixty-four days in succession, =s 52 x 7, 
or 62 weeks, exactly: 865=:62x 7 + 1 : 366==52 x 7 + 2. It 
followB that, at the end of every Julian year of 865 days in 
length, there will be an excess of one A&j over and above the 
last complète week, (i. e. the 52d hebdomadal cycle,) which 



» See, in purticalar, the Lectures of the late Peer of France, Dftunou, tome iii. 
p. 359 &c. Leç. x. b Supra, p. 149. 
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has entered into such a year ; and at tlie end of every such 
year of 366 days^ there will be an excess of two days. 

Let us be permitted to call this excess of the annuid 
Julian cycle over the hebdomada!, as entering into it per- 
petuàlly, the hebdomadal epact. This hebdomadal epact, so 
defined and so understood^ will be what is meant by the Con- 
current. The Concurrent is the excess of the annual Julian 
cycle over the hebdomadal in the cycle of 28 years perpetu- 
ally ; which, beginning with or zéro in the first year^ is 1 
in the second year, 2 in the third^ 3 in the fourth^ and (if 
the fourth year is leap-year) 5 in the fifth ; and so on — ^until 
it amounts to 7, the measure of one complète hebdomadal 
cycle : in which case it casts off 7, and begins and proceeds 
as if firom or zéro again, as before. 

The leamed authors of the "Art de vérifier les dates'^ ap- 
pear to hâve been of opinion that the Concurrents vere so 
called because they concurred with the solar cycle, or fol- 
lowed the course of the sun<^; which is much the same thing 
as supposing that they concurred with themselves, or followed 
themselves : for the solar cycle itself^ as we shall see by and 
by, is nothing but the cycle of Concurrents in question. In 
our opinion, the true reason and true explanation of the name 
is, That thèse Concurrents concurred with the Begulars for a 
common end and effect ; that one concurred with the other, 
i. e. helped the other, to do something which neither could do 
without the other ; viz. détermine the feriœ of the days of the 
month perpetually. 

As to the word Begular, or Begulars {Reffulares, se. nu- 
meri), it is no doubt derived from the Latin Régula, a rule or 
direction. But to understand the reason of this dénomina- 
tion, we must first exhibit the scheme of the Concurrents. 

The sum of the hebdomadal epact defined as above, in 
every complète solar cycle of 28 mean or actual Julian years, 
is 28 + 7, i. e. 35 days =5 weeks exactly. Consequently, if 
there is no such epact at the beginning of the cycle (i. e. if 
the epact sets ont from or zéro) there will be none at the 
end ; the epact will retum to or zéro again, at the end of 
the cycle: that is, the head of the cycle (the first, or any 
other day in the Julian .year, on which it is assumed to havc 

^ Preliminory Diss, P. xxx. $ XTiii. 
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set out) will be found to hâve retumed to the same feria in 
the hebdomadal cycle at the end of 28 years, firom which it 
set out at the beginning. 

Assuming then merely, as the proper type of this cycle of 
28 years^ that which first enters our Tables A. D. 225^ in the 
second year of the Julian cycle of leap-year, on Jan. 1 the 
feria septima at midnight ; we may draw out the scheme of 
Concurrents, explained as above, for one such cycle of 28 
years complète, in the foUowing manner : 

Scheme of Hebdomadal Epacts, or Concurrents, in the proper Julian 
Solar Cycle ofthe Fasti. 
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Section III. — Observations on the above scheme. 
We hâve added the Dominical letters ail through the dif- 
férent years of this cycle; yet it must be évident from the 
inspection of the scheme itself that, with such a scheme as 
this, for any such use and purpose as that of indicating the 
proper feria of January 1, in each of the years of the cycle of 
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28, the Dominical letters are not wanted. The Concurrents 
do it without their assistance. Gonsequently, in such a 
scheme as this, the Dominical letters and the Concurrents 
are the same thing ; only under a différent name. 

For does the Dominical letter B, in the first year of the 
scheme, intimate that the first of January in that year is the 
feria 7a? The succession of Concurrents, as setting out in 
that year from or zéro, intimâtes the same thing too. Does 
the letter A in the second year imply that the first of Janu- 
ary is the /cria prima ? The Concurrent of that year, unity, 
implies the same. Do the characters G F, in the twentteth 
year, indicate that January 1 is the feria secunda, or Mon- 
day? The Concurrent of the year, 2, indicates just the same 
thing. It is évident therefore, that in such a scheme as this 
the Concurrents and the Dominical letters, mutatis mutandis, 
are the same thing. The cycle of the one is the cycle of the 
other : the meaning of the one is the meaning of the other. 
Both point out the feria of January 1 in each year of the 28 
in its order; and each points it out alike. 

It foUows that, with such a scheme .as this, in order to 
know the feria of January 1, in any year of the cycle, nothing 
could be necessary except to know the Concurrent of that 
particular year : and the feria of January 1 being thus known, 
and in this way, from the Concurrent alone ; the feria of the 
first day of every month after January would be easily to be 
known, by adding to the feria of January 1, so determined 
beforehand, (i. e. in fact adding to the Concurrent,) a con- 
stant quantity for every successive month. For on whatso- 
ever feria the first of January falls the first of February will 
fàll three ferise later ; the first of March in the common years 
of the cycle of leap-year will fall three feriœ later too, and 
in the leap-year of the cycle four: the first of April will fall 
six ferise later in the common years, and seven feriœ later, 
(that is, on the same feria as Jan.l,) ia leap-years; and so on, 
through the rest of the months. 

This constant quantity, which together with the Concurrent 
or feria of Jan. 1 thus régulâtes the feria of the first day of 
every other month in the year, may be called the Regular or 
RegtUator of the feriœ of the month, in each instance, and 
therefore the regular of the month : and the feria of Jan. 1 
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being determinable from the Concurrent of the year alone, 
that of the first day of eyery other month will be determin- 
able by means of this Concurrent and the Begular of the 
month in conjunction. And we should thus see that^ for the 
common end and purpose of determining and pointing out the 
feria of the first day of eyery month, the Concurrents and 
Begulars must meet together, must concur perpetually; must 
work in conjunction, and produce the desired effect, one by 
the help of the other : which would be abundantly sufficient 
to explain the name givên to each. 

Scheme of the Regulars in conjunction toith the Concurrents in every 
year ofthe Cycle 0/28, 



Reguïar, 






Regular. 


Of January. Concurrent of the 


OfJuly. 


Concurrent + 6 


year of the cycle. 




August. 


— +3 


Febmary. Concurrent 


+ 3 


September. 


— +5 


March. — 


+ 3* 


October. 


— +7 


April. — 


+ 6 


November. 


— +3 


May. 


+ 1 


December. 


— +5 


June. — 


+ 4 






N.B. Inleap-yean, +4,and8oon 


in each of the months which follow ; the 


same number increased by uni 


ty. 



Thus, in the above scheme of Concurrents and in the first 
year of the cycle, when the Concurrent of January is and 
the feria of Jan. 1 is the feria septima ; the feria of Feb. 1 is 
0+8 or the feria tertia : that of Oct. 1 is 0+ 7, or the feria 
septima, also : that of Dec. 1 is O-f 5, the /ma quinta : as the 
Dominical letter of the year, B, shews in each instance also. 
In the first leap-year of the cycle the Concurrent being 3, the 
feria of Jan. 1 is the feria tertia, as the Dominical letters 
F E in that year shew it to be : the Begular of February is 
3 + 3 or 6, and the first of February is the feria sexta, as the 
Dominical letter F also shews it to be : the Begular of March 
is now 3+4 or 7, and the first of March is the feria septima, 
as the letter E, which begins to serve after Feb. 29, shews it 
to be : the Begular of April is 3 + 7 or 10— 7,i. e. 3 ; and the 
first of April is the feria tertia ; as also is indicated by the 
letter E : and so on, through the reet of the months, to the 
end of the year. 
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Section IV. — On the Solar Cycle of Chronology, and on 

the Concurrents and Regulars adapted to that. 
If however, instead of the scheme of Concurrents exhibited 
supra, (which is that of the Solar Cycle of the fixed Julian 
Type of our own Pasti,) we propose the actnal solar cycle of 
the Julian calendar^ such as it has been handed down tradi- 
tionally^ and the System of Concurrents adapted to it ; we 
shall find the state of the case to be very materiàUy altered. 

This cycle begins in the xxth year of the former; and the 
former in the xth of this. In juxtaposition they stand as 
follows. 



TYPE I. 

True Julian Solar Cycle, toith the 

Concurrents and DonUnical 

Letters, 



TYPE II. 

Actual Julian Solar Cycle, with 

the Concurrents and Dominical 

Letters. 







Dom. 


Concur- 






Dom. 


Concur- 


A.D. 


Year. 


Letter. 


rents. 




Year. 


Letten. 


rente. 


♦235 


i 


B 





X 


B 


5 


36 


ii 


A 


I 




xi 


A 


6 


«7 


m 


G 


2 




xii 


G 


7 


*328 


iv 


FE 


♦3 




xiii 


FE 


♦ï 


39 


V 


D 


5 




xiv 


D 


3 


30 


vi 


C 


6 




XV 


C 


4 


3ï 


vu 


B 


7 




xvi 


B 


5 


•332 


viii 


AG 


•I 




xvu 


AG 


*6 


33 


ix 


F 


3 




xviii 


F 


I 


34 


X 


E 


4 




xix 


E 


3 


35 


xi 


D 


5 




XX 


D 


3 


♦236 


xii 


CB 


«6 




xxi 


CB 


♦4 


37 


xiii 


A 


I 




xxu 


A 


6 


38 


xiv 


G 


3 




xxiu 


G 


7 


39 


XV 


F 


3 




xxiv 


F 


r 


*240 


xvi 


£D 


♦4 




XXV 


ED 


•3 


41 


xvu 


C 


6 




xxvi 


C 


4 


42 


xviu 


B 


7 




xxvii 


B 


5 


43 


xix 


A 


I 




xxviii 


A 


6 


♦244 


XX 


GF 


•3 




i 


GF 


♦0 


45 


xxi 


£ 


4 




ii 


£ 


3 


46 


xxii 


D 


5 




iii 


D 


3 


47 


xxiii 


C 


6 




iv 


C 




•348 


xxiv 


BA 


•7 




V 


BA 


*5 


49 


XXV 


G 


2 




vi 


G 




50 


xxvi 


F 


3 




vii 


F 




5« 


xxv« 


E 


4 




viii 


E 




•353 


xxviii 


DC 


•5 


« 


DC 


•3 



Section V. — Remarks. 
We hâve annexed the cycle of the Dominical letter to the 
second of thèse Types, as well as to the first; but it should 
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be observed that^ when the System of Concurrents in this 
cycle was first devised, the Dominical letters, in ail probability, 
had not yet been contrived. 

Thèse two schemes of Concurrents^ in one and the same 
period of 28 years^ being compared together ; every one must 
perceive at a glance that there is a standing and perpétuai 
différence between them : yiz. that the Concurrents in the 
second are invariably two numbers lower than those in the 
former^ in every year of the period alike. Thus, in the first 
year of the second, which is the twentieth of the first, the 
Concurrent is Os 7; in the corresponding year of the other, it 
is 2. In the first year of the first, which is the tenth year of 
of the second, the Concurrent is 0=7 : in the same year, in 
the second, it is 5 : and so on, in every other instance. 

It is manifest then that, were it proposed, by the help of 
the séries of Concurrents, thus exhibited in the second of thèse 
Types, to find the actual feria of January 1 in any year of the 
cycle of 28 ; this problem could never be solved by means of 
this Table merely. It would invariably issue out in an error 
of two feria in comparison of the truth ; and an error of 
defect to that extent, in comparison of the truth, not one of 
excess. The resuit of repeated experiments, and of repeated 
attempts to solve such a problem by means of this Table 
merely, and the examination of every year of the period in 
its tum, would be to lay it down, as an indispensable pre- 
Uminary to any such use of the Table, that to the proper 
Concurrent of every year, as indicated by this Table, two 
must be added, to enable it to shew the feria of January 1 in 
that year correctly : but supposing this to hâve been donc 
in the first instance, this Table of Concurrents, induding the 
constant of 2 in each, was safely to be trusted, and would 
indicate the feria of January 1, in every year of the period 
of 28, with equal truth and exactness perpetually. 

The comparison of the two Types however will shew at 
once that this necessity of the addition of a constant to the 
Concurrent of the year in the second, and that constant the 
number 2, was purely the conséquence of beginning the 
scheme of Concurrents in this second in the twentieth year of 
the first Type; instead of in the first : and that this number 
2 itself was nothing more or less than the Concurrent of that 

N 
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very year, which in the other scheme^ as setting out in this 
year from o or zéro, waa overlooked and not taken into 
accountj the effect of which oversight and of which omission 
could not fail to be^ that the entire séquence and séries of 
Concurrents, in the second Table, deduced from this hypo- 
thetical zéro or o, would be two numbers in defect of the 
truth. And whatsoever it might be, which led the authors 
of this second scheme to fix on the twentieth year of the 
other cycle as the first of their own, and whensoever the 
scheme itself, adapted to such an assumption, was digested ; 
one thing is certain : viz. that the resuit must hâve been just 
the same, so f ar as the truth was concemed, even had they 
fixed on any other year of the first cycle, difierent from this, as 
the first of their own, except the first of ail. Their entire Sys- 
tem must hâve been found to be in error, in that case too, as 
much as in this, by a constant amount either more or less 
than 2 ; and must hâve required a standing correction, either 
greater or less than 2, to make it agreeable to the truth. 

Section VI. — On the inference, deducible from thèse facts, 

of the true order of the Solar Cycle. 
It is this fact, and this alone, which supplies the proof, 
above adverted to^, of the existence of an actual cycle of 28 
years, the true solar cycle of annual Julian time in the iEhra 
Mundana from the first ; a cycle altogether the same as the 
Solar Cycle of the Fasti : de facto so from A. D. 225 down- 
wards in the annual reckoning of annual Julian time itself, 
and virtually so, and in efiect, from the first. At least this 
fact is démonstrative of thus much ; viz. that there can be 
no cycle of 28 years, adapted to the Julian reckoning of 
annual time perpetuàlly, since A. D. 225, but this. Had 
there been any such, the essays, experiments, and trials^ of 
the authors of this System of Concurrents, whosoever they 
were, would hâve discovered it at last ; and the hypothetictd 
System, or substitute for the true, in which they were obliged 
to acquiesce as the resuit of aU their pains f, would not tum 
out, as it has donc, to be the true, only not in its natural and 
proper form. But it demonstrates also that, if this cycle 
makes an actual part of the decursus of true annual time 

e Sapra, p. 149. ^ Daunou, Tome iii. p. 339. &c. Leç. x. 
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from A. D. 225 downwards^ it must bave done so &om B. C. 
4004 until then. It concurs at least with every other proof 
to the same effect already produced^ to establish the conclu- 
sion that the actual epoch of the actual reckoning of annual 
Julian time, as it is going on at présent^ is this year A. D. 
225 j and that none other can be so but that : and this is a 
Tery important conclusion. 

The System so contrived and so elaborated^ after an iniinity 
of trouble and labour and patience bestowed upon it^ (such 
at least is the judgment of the learned and éloquent Daunous^) 
was acquiesced in at last only because it agreed with the 
other, and was in fact tantamount to it. '^ On se servoit des 
Bouliers avec les Concurrens^\.. observe the authors of the 
Art de vérifier les dates ^, "pour trouver quel jour de la se- 
maine tomboit le premier de chaque mois/^ And the Domi- 
nical letters are intended for no other purpose. " Pour cela/' 
they continue, ''il faut ajouter les Réguliers du mois aux Con- 
cnrrens de Tannée/' The scheme of the Regulars in this 
System in the common years of the cycle of leap-year was of 
course as foUows : 2 numbers higher in each instance, than 
that which we proposed above^ 

Regulars of the months in the common years of the cycle of 
28 years, or Solar Cycle commonly so called. 

Regular of Januaiy^ 2 Regular of July,. ... i 

February, 5 Auguste . . 4 

March, 5 September, 7 

April,. . I October,. . 2 

May,. ... 3 November, 5 

Juoe,. . 6 December^ 7 

Each of thèse in its tum, being added to the Concurrent of 
the year, gave the feria of the first day of its proper month, 
correctly ; seven only, if necessary, being first cast off from 
the sum. In the leap-years of the cycle, after January and 
Pebruary, each was to be increased by unity, if the leap- 
day itself was Feb. 29. But, according to this system in 
gênerai, the leap-day foUowed the old Roman rule of coming 
in Pebruary after the vi kal. Mart. in the shape of vi kal. 
Mart. repeated, that is Feb. 24 Roman repeated=Feb. 25 

V Lectares, loco citato. ^ Preliminary Diss. p. xxvii. sqq. § xv. i Page 1 75. 

n2 
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modem : so that^ strictly speaking^ though the augmentation 
of the Begnlar conld net apply before March 1, the change 
of the style of the feriœ in the days of the month took place 
on Feb. 26. 

We shall conclude therefore this part of onr remarks 
with exhibiting the scheme of Concurrents and Regulars^ 
both as they ought to be according to the true solar cycle 
of the Julian year, and as they are de facto, and always hâve 
been^ agreeably to the above assumptions^ in the solar cycle 
of chronology. 



Synopsis of the Concurrents and Regulars, both in the true Solar Cycle qf 
the Julian year, and tfi the Solar Cycle qf chronology. 



Year. 


Dom. 
Lettor. 


Conc. 
True. 


Conc. 
Actiial. 


RBOULARS. 


«i 


GF 


*2 


♦O 


True. 


ActnaL 


ii 


B 


4 


a 






iii 


D 


5 


3 


Janoarj, Concurrent 


January, Concur- 


iv 


C 


6 




of the year. 


rent of the year + a 


♦V 


BA 


♦7 


•5 


Febmary, Concur- 


February.Concur- 


vi 


6 


a 




rent of the year + 3 


rent of the ye» + 5 


Tîi 


F 


3 




March — +3* 


March — +5» 


▼in 


B 


4 




April — +6 


April — + 1 


«iz 


DC 


♦5 


*3 


May — +1 


May _ +3 


X 


B 


o 




Jane — +4 


June — +6 


zi 


A 


T 




July — +6 


July — +1 


zii 


O 


3 




Augugt — +a 


Auguat — +4 


«ziii 


F£ 


♦3 


«I 


September — +5 


September — +7 


1X7 


D 


5 




October — +7 


October — + a 


XV 


C 


6 




NoTember — +3 


November — +5 


xn 
♦xvii 


B 
AG 


7 


•6 


Becember — +5 


December — +7 


•I 




xviii 


F 


3 






xix 


B 


4 




« In the leap-year, add i to aU the B«iguIarB 


XX 


D 


5 




after February. 


«xxl 


CB 


•6 


«4 




xxii 


A 


I 






xxîii 


G 


a 






xxiv 


F 


3 






«XXT 


BD 


•4 


♦a 




XXTi 


C 


6 


4 




xxvii 


B 


7 


1 




xxyiii 


A 


I 
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CHAPTER VI. 

On the order of the Dominical Letters in the Solar Cycle, and 
why it is rétrograde, not progressive. 



SBCTION I. 

As there are only seven différent feriœ in the hebdomadal 
cycle, there are only seven possible cases of the incidence of 
the first of January in the order of ferise ; and, if the par- 
ticular form of the incidence in one of thèse cases was to be 
distingoished from another by a particular symbol, it would 
be an obvions idea to borrow thèse symbols from the first 
seven letters of the alphabet. This, it appears, has been 
donc : the fact being notorious, and incapable of contradic- 
tion, that the first seven letters of the alphabet hâve been 
from time immémorial, and still are, nsed for that purpose. 

It must therefore strike every one, even at first sight, as 
something extraordinary and not to hâve been expected 
a priori, that, while the idea of making this use of the first 
seven letters was so natural and so obvions, the use which 
has actually been made of them, and still is, should be con- 
trary to nature, and the last to suggest itself ; for the first 
seven letters of the alphabet, as every one knows, as letters 
of the alphabet run on from A to G : as signs or symbols of 
the incidence in question, (i. e. as the Dominical letters, not 
as letters of the alphabet,) they run on, and are read perpe- 
tually, from G to A. 

It adds to the surprise that the first case of the incidence 
in question, which could properly happen in any year of the 
cycle in which the incidence runs through ail its forms, and 
which case, it might be supposed, would détermine the law 
or rule of the rest ; i. e. the case of the incidence of the^îr^^ 
day of the year on the first feria of the week ; should hâve 
for its particular symbol the first ofthe letters of the alphabet, 
A : and yet that the next of occurrence to that, and the most 
directly dépendent on it, the incidence of i^Q first day of the 
year on the second day of the week, should hâve for its sym- 
bol the letter G. What was more naturally to be expected 
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than that^ if Â was to be considered the fîttest symbol of the 
incidence of the Ist of January on the feria prima^ B should 
be reckoned the fittest for that of January 1 on the feria 
secunda ? In what respect was G, the seventh letter of the 
alphabet, better qualified to represent this incidence^ than B^ 
the second? or what différence could it hâve made to.the 
meaning or use of thèse symbols in gênerai^ if they had 
run on forwards, from A to G, instead of backwards^ from 
G to A, perpetually ? 

Section II. — Analogy of the use of the letters of the Alpha- 
bet in the Roman Calendar, for the Feriœ of the Nundinal 
Cycle. 

The idea of applying the letters of the alphabet to this 
purpose of symbolising and representing particular forms of 
the incidence of the first day of the year on the days of the 
week could be nothing new at Rome; or wheresoever else 
the Julian calendar, properly so called, was in use. Long be- 
fore this contrivance of the Sunday letters^ the letters of the 
alphabet had been employed in a similar manner at Borne ; 
and this kind of application thereof had long been exempli- 
fied in the Roman calendar. 

The Romans had their week^ as much as the Jews and the 
Christians of antiquity ; only the Roman week was one of 
eight days^ that of the Jews and Christians is and always 
was one of seven. This Roman week was the Nundinal 
Cycle of ancient Italy ; a cycle incorporated in the Roman 
calendar from a much older calendar^ in the time of their 
founder Romulus : a cycle retained and perpetuated in the 
calendar of Numa Pompilius, when that superseded the ca- 
lendar of Romulus : a cycle which ran through every subse* 
quent change of the calendar^ from Numa to Julius Cœsar, 
with an unbroken thread ; and at the time of the correction 
of Csesar itself, (to which we ultimately owe not only the 
Julian but also the Gregorian calendar of the présent day^) 
by a remarkable coincidence, yet stiU only in point of fact 
the conséquence of the regular law of the cycle until then, 
was found to be attaching itself to the first kalends of 
January in the first Julian ycar : a cycle, which we can 
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trace with the saine regularity and the same inviolability as 
before^ fer 400 years after the correction of Cœsar itselfi^. 

Now there is not a single fragment of the Julian calendar 
of Cœsar in existence, and whether more or less perfect iu 
itself, which does not fumish the same proof of thia ane fact ; 
▼iz. That the letters of the Roman alphabet^ from A to H^ 
made part of the détails of the Julian correction : running 
on in that order perpetually, ail through the year^ from the 
kal. Jan. or Jan. 1 Roman to prid. kal. Jan. or DecemberSl 
Roman. And as thèse eight letters of the alphabet^ from A 
to H, were exactly the measure of the nundinal cycle (the 
orbis nundinalis) of the Romans, just as the first seven from 
A to G are that of the hebdomadal cycle ; no one can hesi- 
tate to infer from this coincidence, that this cycle of letters 
must hâve been intended to symbolise the nundinal cycle ; 
and each letter in the former to be the représentative of one 
of the feriœ in the latter, A of the first, B of the second, and 
so on — as far as H. 

There is a very valuable monument of this kind, (almost a 
perfect exemplar of the Roman correction of Caesar, as it 
stood, at least, in the fourth century of the Christian sera,) 
of which we shall hâve occasion to give a particular account, 
if we ever come to treat in detaU of the Julian correction. 
Its date is A. D. 356. It was set up and made public at 
Rome in that year. It is adapted at least to that year, and 
to that exclusively. In this contemporary monument, the 
hebdomadal cycle of Christianity, and the nundinal cycle of 
antiquity, are both incorporated, and both represented at 
once ; though, (as was naturally to be expected in a monu- 
ment of such a date,) precedence and prominence are very 
aignificantly given to the hebdomadal over the nundinal 
combîned with it. 

But the mode of the représentation of both is that with 
which we are chiefly concemed at présent. The hebdomadal 
cycle is denoted by the first seven letters of the alphabet, 
the nundinal by the first eight ; yet each by thèse letters in 
their natural order : the matter of fact, A. D. 355, being 
this, That, owing to a very singular concurrence of circum- 
stances, which, in the regular administration of two such 

k See our Fasti Catholici, i. 503. Diss. vi. ch. y. sect. iii. 
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cycles as the hebdomadal and the nundinal^ in a calendar 
like the Julian^ could not happen more than once in 896 
yearSj the first feria of the hebdomadal cycle^ and the first 
feria of the nundinal, both met together on the first day of 
the civil year, the kalends of January U.C. 1108, the Ist of 
January A. D. 355, in the third year of the Julian cycle of 
leap-year. 

This is a clear case to shew that neither could the idea of 
using the letters of the alphabet as symbols of the différent 
forms of the incidence of the days of the year on the days of 
the week hâve been any thing new at Borne, long before the 
contrivance of the Sunday letters; nor was the first idea of 
that use contrary to nature, or the first use and application 
of such letters as such symbols contrary to the order of the 
letters themselves. 

Section III. — ProbabUity of some expUmaiion of the 
anomaly in question, 

It makes no différence, it is true, to the actual use and 
effect of such symbols, in what order the letters from vhich 
they are taken are read. A positive appointment, howsoever 
arbitrary or even capricious, in a case like this, once dis- 
tinctly made and understood, and ever after observed accord- 
ingly, would hâve answered its purpose as much as the most 
natural. Still, if it is to be presuined that when men were 
free to choose their own course they would not deliberately 
prefer to do a thing in an unnatural way, and contrary to 
their first impulses, which might hâve been donc just as well 
in a natural way, and in conformity to the first suggestions 
of common sensé; it may fairly be taken for granted that, 
if the conventional rule of the Dominical cyde at first sight 
offends against common sensé, and yet might hâve attained 
the same end and answered the same purpose, without ap- 
pearing to do so in any manner whatsoever : there must hâve 
been some reason for it. The authors of the rule, whoso- 
ever they were, were not left to their own discrétion. They 
had no alternative except to fall in with something else, 
which could not bc disturbed; and to adapt their own rule 
accordingly. 

It remains to be considered then whether any such neoes* 
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sity is discoverable. The question at least is curious and 
interesting; and we hâve never yet met with any attempt to 
answer it. Why is the order of the Dominical letters con- 
trary to the order of the aJphabet ? Why are the letters in 
that cycle read backwards perpetually^ and not forwards? 
No one seems to bave thought it worth bis while to inquire 
into this point. And yet the answer to this question will 
both confirm the preceding account of the System of Concur- 
rents and Begulars; and abo, if we are not mistaken^ will 
throw light on a confessedly obscure and doubtfîil points the 
date of the first introduction into use of the Dominical cycle 
itself. 

Section IV. — The System of Concurrente older than the Do- 

minical Cycle ; and the Solar Cycle older than the System 

of Concurrents. 

We apprehend it may be taken for granted that the Sys- 
tem of Concurrents and Begulars^ explained above^ is older 
than the contrivance of the Dominical Letters; for this reason^ 
▼iz. That both are intended to answer the same end and pur- 
pose^ and both do actually answer the same ; but the latter 
directly and at once^ the former indirectly and by making 
use of more means than one. It would be contrary to pro* 
bability that, if men were already in possession of an easy, 
compendious^ and infaUible means of effecting a certain pur- 
pose^ they should hâve set themselves deliberately about the 
contrivance of another^ which was neither more simple nor 
more expéditions^ though it might not be less certain. Had the 
Dominical letters then been already thought of and already 
in use^ the scheme of Concurrents and Begulars^ it is to be 
presumedj would not hâve been invented^ because it would 
not hâve been wanted. 

Âgaiu^ this scheme of Goncmrrents itself after ail being 
only the cycle of the hebdomadal epact, or the progressive 
advance of the first of January in the order of ferise through 
the several years of the solar cycle of 28 years ; it présup- 
poses this cycle: and if the cycle^ to which it is thus attached 
and from which it is thus inséparable perpetually^ had not 
been previously laid down and defined in some manner or 
other unalterably, had not been fixed and determined so as 
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no longer to be disturbed or changed, the System so adapted 
to it^ it is to be presumed, either could not or would not hâve 
been devised. 

Thèse two conclusions then^ oue that the System of Con- 
currents and Regulars is older than the Dominical Cycle, the 
other that the Cycle of 28 years^ to which this System of 
Concurrents is attached^ is older than that System itself, being 
laid together; we are probably furnished with ail the data 
which we require for the solution of the question proposed. 

Section V. — On the probable explanation of the phenomenon. 
It appears &om the schemes exhibited supra^, both that 
of the true order and value of the Concurrents in the true 
cycle of 28 years^ and that of their assumed order and value 
in the common solar cycle, that the Concurrents alone in the 
former, and the Concurrents along with the constant of 2 in 
the latter, are absolutely the same as the Dominical letters ; 
that the Dominical letters are the Concurrents under a dif- 
férent name ; and that both the Concurrents and the Domi- 
nical letters, when similarly applied to the first day of the 
year, intimate just the same thing conceming its relation to 
the days of the week : the Concurrents at once, by means of 
their numerical value, the Dominical letters mediately, by 
virtue of the conventional sensé and meaning of a positive 
sign. 

The Dominical letters then, whensoever they were intro- 
duced, being only the équivalents of the Concurrents, or of 
the Concurrents and Regulars ; let us next take into consi- 
dération the fact that the cycle of 28 years, to which both 
hâve always been attached, was older than each, aud for 
some reason or other was so fixed and determined in a cer- 
tain way, that it could not be altered. It is peculiar to this 
cycle, as we hâve seen, to take its rise in the twentieth year 
of the period of the same kind, instead of the first. It is a 
necessary conséquence, on the other hand, of the course and 
advance of the first of January among the feriœ of the week 
in the true cycle of the same kind, that in the 20th year of 
this cycle its place must be and will be the 2d of the days of 
the week. No power or appointment of man can interfère 

i P. i8o. 



Digitized by VjOOQ IC 



CH. 6. 8. 5. Order ofthe Dominical Letters. 187 

with this coïncidence^ which dépends on the relation ofthe noc- 
tidiumal cycle to the hebdomadal^ and on that of both to the 
annnal firom the first. No positive or arbitrary arrangement 
of the parts of the true cycle, (i. e. the period of 28 years 
from the first,) can prevent this particular coincidence from 
taking place at the proper time perpetually. It follows that, 
în the xzth year of the true cycle, the first of January mnst 
be the feria secunda. The case will not be altered by the 
xxth year's being mistaken for the first ; or only so far that, 
on this principle, as the révolution of the first of January 
among and through the ferise of the week, in the difierent 
years of the period of 28 years, will set ont from the feria 
sectmda, so it will retum to the feria secunda, perpetually. 

Let it be supposed then that ail this having been previ- 
ously ascertained in point of fact, and a System of Concur- 
rents and Begulars, adapted to such a state of the case, hav- 
ing been previously digested, and reduced to practice; it 
was considered advisable at last to dispense with it, and to 
substitute something else in its stead ; and that this was the 
Dominical cycle. The first question woidd be. On what 
letters to pitch as the constituent parts of this cycle ? And 
that would be soon decided. Seven letters being ail that 
were wanted, the first seven letters of the alphabet would be 
the first to suggest themselves, and the first to be taken. 

The next question would be. In what order to apply them, 
and to make them circulate perpetually? And this might 
occasion some perplexity at first; yet it is easy to see in 
what manner it would be probably determined at last. 

For the actual matter of fact being this, that in the first 
year of the cycle of 28 years the first of January both was 
and must be the feria secunda, not the feria prima ; the pro- 
blem which had to be solved was manifestly this, By which 
of the seven letters of the alphabet was this first and most 
cardinal form of the incidence to be first represented? 

If the first of January had begun with falling on the feria 
prima, no letter could hâve appeared so proper to symbolize 
that form of the incidence as A : and we may take it for 
granted that A in this case, or at least A B (the first year 
of the cycle being leap-year), would hâve been appointed the 
first of the Sunday letters. And in that case too, C we may 
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conclude would hâve been constituted the Sunday letter of 
the second year^ D that of the third, aad so on^ in the order 
of the letters of the alphabet^ in the order of the feriœ of the 
week^ and in the order of the years of the period of 28, ail 
alike. 

In point of fact however the first of January, in the first 
year of the cycle, was falling on the feria secunda, not on 
the feria prima ; and to hâve made the letter A the symbol 
of that incidence would hâve been liable to this objection, 
That while the altemation of the days of the year in the 
order of feriœ was setting ont from the feria secundoy the 
succession of characters, designed to accompany that altema- 
tion and to symbolize it perpetually, was setting out from 
the first of thèse symbols themselves, according to their na- 
tural order of succession in the alphabet fr^m what they were 
ail taken. 

This objection would very probably appear to be of weight. 
But if this particular form of the incidence, for such a rea- 
son as that, was not to be represented by the letter A, much 
less was it to be so by the letter B ; unless it had been de- 
termined to leave the first letter of the alphabet in the çyde 
of symbols, borrowed from the alphabet for this particular 
use and purpose, out of the cycle altogether; and to read 
the cycle from B to H, instead of from A to G, perpetually. 

There would be no alternative left then, except to begin 
the circle of symbols at the lower end of the cycle of letters, 
as it could not begin at the upper; that is, to read the let- 
ters from 6 to A, since they could not be read from A to 6 : 
and so to set out with 6 as the symbol of the incidence of 
January 1 on the feria secunda, that is, in the first year of 
the cycle ; and to pass to E as the symbol of the incidence 
in the second year on the feria quarta, and so on. And 
although the order of the letters, on this principle, must be 
rétrograde perpetually, yet this coincidence would resuit 
frt>m this constant rétrogradation of the characters at last, 
that in the last year of the period of 28 years, when the first 
of January, by virtue of the law of progression in and among 
the ferise of the hebdomadal cycle to which it was constantly 
Bubjected, would be found to be actually falling on the feria 
prima ; the symbol of this incidence, in the constant circula- 
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tion and alternation of the letters^ would be found to be 
actually A also. And thus both the first and most natural 
form of the incidence^ and the first and most legitimate sym- 
bol of that incidence^ wonld be fonnd meeting in the last 
year of the période if not in the first, perpetually. 

We propose this therefore as the most probable explana- 
tion of the phenomenon into which we are inquiring; the 
use of signs^ taken firom the alphabet^ to represent the inci- 
dence of the first day of the year on the days of the week 
through every year of the period of 28 years, which follow 
the order of the period and the order of the incidence and 
the order of ferise^ but do not follow the order of the alpha- 
bet. It is resolvable nltimately into the fact that the cycle 
of 28 years being previously fixed and determined unalter- 
ably ; the first form of the incidence was thereby fixed and 
determined unalterably also to the feria secunda: and the 
last to the feria prima. The first of the symbols therefore^ 
in the natural order of the alphabet, was purposely reserved 
for this last ; and consequently the last of the same symbols 
in the same order must necessarily be appropriated to the 
first. If so^ the symbols themselves must go backwards in 
the order of the alphabet, not forwards^ perpetually. Every 
one however is at liberty to think of this explanation as he 



Section VI. — On the probable date of the introduction of the 
Cycle ofthe Dominical Letter into use. 
We hâve approximated so far to the discovery of an an- 
swer to this question, that we -may safely conclude the Domi- 
nical letters cannot be older than the System of Concurrents 
and Begulars at least; nor this than the solar cycle of chro- 
nology. As to the actual date of the introduction of thèse 
letters, it is involved in much obscurity. We hâve sought 
for information on this point; but hâve not been able to 
meet with any. In the elaborate work of the leamed and 
indefatigable authors of the '^ Art de vérifier les dates^' no- 
thing occurs, calculated to throw Ught on the origin of this 
cycle of the Dominical letters; where it was first contrived, or 
by whom, or when it first appeared, and the like. 
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It is true^ we meet with a statement in Scaliger"*^ which 
would be décisive upon this question, had it any foundation 
to rest upon ; and would invest this cycle with an high de- 
grée of antiquity, and a still higher degree of authority : viz. 
That it was contrived and introduced into use under the 
auspices of the council of Nice, A. D. 827. But we know 
of no ancient authority for this statement ; and it appears to 
us to be contradicted even by what Scaliger himself observes 
in another instance, that the use of the Dominical letters was 
confined to the church of Borne, that is, we may présume, 
at the utmost to the west : whereas a constitution and ordi- 
nance of the cotincil of Nice must hâve been as generally 
known, and as commonly received and adopted, in the east 
as in the west. Sola ecclesia Bomana utitur litteris quas. 
Beda vocat laterculum Septizonii, A B C D E F G . . . . nam 
aliarum ecclesiarum laterculus non est litterarum, sed con- 
currentium, qui cum regularibus mensis feriam diei compo- 
nunt". There is more truth, in our opinion, in the simple 
confession of Petavius, That he knew uothing of the origin 
of this cycle : Quandonam institutus sit iste cyclus, comper- 
tum non habeo". Ail that appears to be known of its his- 
tory at least is no more than this : That Vénérable Bede in 
particular was acquainted with it, and means it when he 
speaks of the laterculus Septizonii or Septizodii P : and as he 
died in A. D. 731, it is manifest that the invention and pub- 
lication of the cycle, to be known to him, cannot hâve been 
later than the 7th century of the Christian aéra. 

Section VII. — Probctble connection of the invention of the 
Dominical Cycle, with the Paschal Controversy ofecclesias- 
tical antiquity. 

We entertain little or no doubt ourselves that both the 
solar cycle, to which the system of Concurrents and Begulars 
which we hâve explained was always attached, aad this sys- 

m Canones laagogici, lib. iîL 178. mdcxxvii. 

îïfi. ad principium. Thésaurus Tempo- P Scaliger, Canones Isagogid, lib. iii. 

mm. _ 176. Y. 181. X.: Art de yërifier les 

n Ibid. iii. p. 181. x. dates, Preliminary Diss. § xvii. pag. 

o Doctrina Temporum, lib. vi. cap. zzz. note 3. 
zzriL pag. 603. Lutetiae Paris. 
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tem itaelf^ and the cycle of the Dominical letters which ulti- 
mately supplanted it^ are aU to be traced up to the Paachal 
controversy^ which agitated the chnrch for so many centuries^ 
and to the différent Paschal roles^ which so long contended 
with one another for the ascendancy. 

The most famous of thèse rnles were the Roman and the 
Alexandrine ; and thèse two may be said to hâve divided the 
practice of the church between them. We hope^ in the 
conrse of ouc Origines Ealendarise^ to hâve a proper oppor- 
tunity of giving the necessary account of each. The Paschal 
cycle, most commonly associated with the observance of the 
Roman rule, was the cycle of 84 years : that which generally 
accompanied the Alexandrine was the cycle of 19 years. The 
period of 28 years enters directly into the former; 28 x 3 be- 
ing equal to 84 : and in the shape of the period of 532 years, 
the product of 28 and 19, commonly caUed the Victorian, it 
combines itself with the latter also. Ând though this period 
dérives its name from Victorius, (or as Scaliger styles him^, 
Victorinus,) of Aquitain, who published a great Paschal 
Cycle or Canon of that description, in A. D. 457 ; in reality 
it was older than his time : and had already been applied to 
the same purpose, if not to the measurement of time gene- 
rally, by the Egyptian monk Annianus, if not by Panodorus 
also; both contemporaries of Theodosius the Great, or of Ar- 
cadius his son^. 

After a long and doubtftil struggle the Alexandrine mie 
had succeeded in establishing its supremacy even at Rome, 
by the time of the publication of the Paschal Canon of Dio- 
nysius Exiguus ; which was properly a period of 95 years, or 
5 Metonic cycles: resembling in that respect the Paschal 
Canon of Theophilus Patriarch of Alexandria, made public 
A. D. 885, but set back purposely to A. D. 380; and the 
first of its kind the historical date of which is known : and 
that of Cyrill his nephew, and successor in the same see, 
published in A. D. 437. Dionysius' own canon was expressly 

4 De Emendatione, ii. 160 A. of his chronology; the date of the Re- 

r Synoelliu, 62. 3 : 62. 18 : 63. 9 : snrrection and of the first Christian 

617. 18. From this account of Syn- Easter. Synoellus himself applies the 

œllus, it appean that Annianus' period period to the measurement of time from 

of 532 was a Paschal canon, the epoch the création downwards : see 18. 3 : 

of which was attached to A. M. 5534 29. 18, &c. 
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intended to take up and continue this for another period of 
95 years; though for particular reasons he chose to fix its 
epoch to A. D. 525^ seven years before the proper expiration 
ofCyriU's, A.D. 532. 

This canon of Dionysins was easily to be expanded into 
the period of 532 years ; the cycle of 19 entering alike into 
both. The year which he selected for its publication^ as we 
hâve observed^ was A. D. 525, in which^ according to his 
own rule^ the Golden number was xiii, the luna prima 
March 11^ and the lunar 14th March 24 : and the Dominical 
letter being E^ Easter Sunday was March 30. But. the pro- 
per lunar epoch of his cycle is to be traced back to the near- 
est mean or actual new moon, to August 29 — the new year's 
day of the Alexandrine solar and Julian calendar; which 
A. D. 284 would be, or might be, August 29 itself, and A. D. 
524 would be August 16 or 17. And this being the case, the 
first year of a period of 532 years containing 19 lunar and 
28 solar cycles, founded on such a lunar cycle as this, ac- 
cording to the proper Roman rule, which reduced every 
thing of this kind to the kalends of January, might be dated ' 
either on the kalends of January A. D. 525, or on the ka- 
lends of January A. D. 524. 

Now this latter year, A. D. 524 ex kalendis Januariis, as 
our Fasti shew, was the 20th year of the 162d cycle of 28 
years, brought down &om the beginning of things, and the 
20th of the lOth brought down from A. D. 225. It follows 
from this state of the case that a period of 532 years, em- 
bodying the solar cycle of 28 years and the lunar cycle of 19 
years and the Paschal rule of Dionysius ail at once, being 
supposed to hâve come into being at this time, either on 
January 1 or on the day after the bissex in February, A. D. 
524 ; would actually tàke its rise in the 20th year of the 
true cycle of 28 years, and yet embody a proper cycle of 
that kind of its own, too. It follows also that, if this period 
of 532 years, thus dated Jan. 1 or Feb. 26 A. D. 524, were 
assumed to be only a continuation of another similar and 
older period, which expired at this same time; to find the 
epoch of this prier and older period, we should hâve to go 
back to Jan. 1 or Feb. 26 B. C. 9. It is well known that the 
first year of the solar cycle, last before the beginning of the 
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^ra Vulgaris in the style of After Christ^ is B. C. 9 : and 
A. D. 1 itself is the lOth year of that cycle. It would be 
very natural to set back a Paschal period of 68S years^ from 
A. D. 524 to B. C. 9 ; in order to include in it the whole of 
the interral comprehended by the facts of the Gospel history. 
And the lunar and solar characters of this first period would 
be assomed to be identical with those of the second ; though 
in reaHty they could not be absolutely so^ espedally the 
solar. The lunar however would differ only by one day ; as 
our own lunar calendar^ for thèse two yeara^ B. C. 9 and 
A. D. 624^ compared with each other^ will sbew. 

It appears to us that thèse coincidences do much to ex- 
plain the origin of the common solar cycle of 28 years ; in 
particular how it came to be attached from the first to the 
twentieth year of the true : and also to yerify the lûstorical 
tradition that both this cycle and the cycle of the Dominical 
letters first took their rise at Eome^ where the Paschal 
canon of Dionysius itself was first published. They seem too 
to lead to the inference that both the fixation of this cycle, 
and the invention of the Concurrents and Begulars^ and the 
ultimate substitution of the Dominical letters in their stead, 
are to be comprehended between A. D. 626 and the end of 
the seyenth century ; which is probably ail that can ever be 
known about them with certainty at présent : though we do 
not undertake to say that even thus much is certain. 
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PART TIL 



CHAPTER I. 
Supplementary Tables of the Fasti. 



Sbction I. Table i. — Ingresèes ofthe mean sun into the tiaehe 
monthê of the mean tropical year, and of the Calendar of 
Mazzaroth. 

THE mean length of the tropical year being aasnmed at 
865 d. 5 h. 48 m. 60 s. 24 th. the twelfth part of this 
jear is 80 d. 10 h. 29 m. 4 8. 12 th. Table i is constnicted 
on this datum. The ingress of the mean sim into the first 
month of this tropical year, (i. e. the mean vemal eqninox^) 
is shewn by the solar cycle of onr Tables (division B), for 
the proper meridian^ that of Jérusalem^ in annis eapansis 
from A. M. 1 B.C. 4004 downwards; the ingresses into the 
rest of the months^ in a given year, whensoever they are re- 
quired, may be obtained by the addition of the dates in this 
Table i to that primary ingress in the given year. 

The ingresses thus obtained are the mean ingresses. The 
true are to be known only by means of the équation of the 
centre applied to the mean. The équation of the centre is 
explained by astronomers to dénote the différence of the 
sun's mean place and the true. The argument of this équa- 
tion is the sun's mean anomaly ; i. e. the mean longitude of 
the solar apogée or solar pepgee subtracted from the sun's 
mean longitude. This argument can always be found fr^m 
our Tables ; the sun's meaB longitude (S L) from Table i, 
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the mean longitude of the apogée (A L^ or A L increased 
by 180°^ tbat of the périgée) j&om Table v^ Part i and ii : and 
therefore tbe mean anomaly (SA) may always be fonnd from 
our Tables. But tbe équation of the centre cannot be found 
from any of our Tables except Table xxi. Part vii ; which we 
hâve borrowed from Ferguson^s Astronomy edited by Brew- 
ster A. D. 1811 : and from that too only approximately or 
within certain hmits of the tmth. If the true ingresses 
therefore are required with any degree of exactness^ the 
équation of the centre must be calculated expresaly for the 
drcumstances of the case ; and for that purpose we ourselves 
hâve generally made use of Delambre^s Tables of the epoch 
of A. D. 1810; along with Table y Part i and u, and our 
own Solar Tables^ of which we shall give an account by and 
by; thèse latter supplyîng the mean anomaly^ and Delam- 
bre's the équation of the centre corresponding to it. 

The équation of the centre is necessaxily found in the first 
instance in terms of the ecliptic drde^ (in angular motion, or 
an arc of the sphère^ in degrees^ minutes^ and seconds) ; but 
it is easily reduced from angular motion to time by means of ^ 
Table Yiii, Part i and ii When the sun is moying from apogée 
to périgée^ (Le. SA or the mean anomaly (SL-AL) is less 
than six signs or 180°,) the true place is behind the mean ; 
and the équation of the centre (E) in arc is négative in time 
is positive : i. e. the équation reduced to time fr^m Table viii 
must be added to the mean ingresses found from Table i 
When the sun is moving fr^m' périgée to apogée^ (i. e. SL- 
AL or SA is greater than 180^^) the mean place is behind 
the true ; and the équation in arc is positive in time is néga- 
tive : i. e. being reduced to time by means of Table yiii it 
must be subtracted ttom the mean ingresses of Table i. 

The primary ingress, division B of our Tables, being dated 
exactly at midnight*, tiie mean ingresses for the rest of this 
year, (the first which entera our Tables, the first year of 
mundane time itself, A. M. 1 B. C. 4004,) are shewn by this 
Table at once. The mean and the true ingresses into the first 
month of each of the quarters of this first year of mundane 
time, by means of Table i and Table ii, may be exhibited as 
foUows. 



s On this Bubject see Vol. ir. Appendix. cfa. i. 

o2 
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Mean and true Ingresses into each of the four quarters qf the tropical 
year. A, M, i B, C 4004, /or the meridian of the ancient Jérusalem, 

b. m. f. th. 

i. Mean Ingress into the first quarter. Table i. April 25 o o o o 
Equation of the centre. Table ii Part ii. +0000 

True Ingress or V. E April 25 o o o o 

ii. Mean Ingress into the first quarter . . April 25 o o o 
One quarter. Table i 91 7 27 12-6 

Mean Ingress into the second quarter .. July 35 7 37 12-6 
Equation of the centre +1 163337-558 

True Ingress or S. S July 26 33 50 50-158 

iii. Mean Ingress into the first quarter . . April 35 o o o 
Two quarters + 183 14 54 35-3 

Mean Ingress into the third quarter . . Oct. 34 14 54 35*3 
Equation of the centre + o o 18 37-643 

True Ingress or A. E. .. «. .. Oct. 34 15 13 3-843 

iy/ Mean Ingress into the first quarter . . April 35 o o o 
Three quarters + 373 33 31 37-8 

Mean Ingress into the fourth quarter . . Jan. 33 33 31 37-8 
Equation of the centre — 3 5 17 14*951 

True Ingress or W. S Jan. 3i 17 4 33-849 

With regard to what we mean by the Calendar of Mazza- 
roth, we refer our readers to our gênerai work *. The names 
of the months in this calendar are the Greek names of the 
signa of the ecliptic more or lésa modified according to the 
aame rule. The first peraon who appears to hâve employed 
thèse names so modified^ and in this sensé as the représenta- 
tives of the signs^ was Dionysius^ an astronomer of antiquity; 
whose observations of certain of the planets^ (espedally of 
Mercnry^) Ptolemy haa had occasion to quote" : and by him 
they seem to hâve been regularly connected with a chrono- 
logical aéra also^ which he was probably the first to introduce ; 
the epoch of which appears to hâve been B. C. 285 : i. e. the 
beginning of the reign of Ptolemy Philadelphus in Egypt. 

t Vol. iii. 250-314. Dise. zy. ch. iii-iv. 

tt See our Fasti, ii. 414-418. Diss. zii ch. ii. sect ii. 
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Section II. Table ii. Part i and Part ii. — Lengths of the 
four quarters ofthe tropical year at the ingress ofeach Jtt- 
lian Period of the Fasti. 

This Table connsts of t wo Parts. The first Part bas been cal- 
culated from a formula fdmisbed by the Bev. James Challis, 
M.A.^ of the Observatory^ Cambridge^ and Plumian Profes- 
ser of Astronomy aad Experimentol Philosophy^ and late 
Pellow of Trinity Collège, in the University of Cambridge ; 
by whom we hâve been laid under many obligations of this 
kind, which we are happy to hâve this opportunity of acknow- 
ledging. The second Part we haye calculated ourselves from 
the Solar Tables of Delambre, with the mean anomaly of onr 
own Tables, on the principle already explained^. 

In this first Part of Table ii however, the lengths of the 
quarters are reckoned not from the mean but from the 
actttal ingress of the sun into the celestial Krion ; and there- 
fore in order to its application the date of this actual ingress 
at the beginning of the Period ought to be known : and that 
would require the équation of the centre for the same point 
of .time also to be known. This desideratum may be consi- 
dered to be supplied by the second Part; in which the eqnfC- 
tion of the centre at the beginning of every Period is shewn 
both in angular motion and in time. 

It will be obserred that in each of thèse Parts the sum of 
the four quarters is a constant quantity; in Part i, 365 d. 5 h. 
48m. 52s.: in Part ii, 365d. 5h. 48m. 50'4s.; which is our 
own standard of the mean tropical year. It is évident then 
that thèse two Parts agrée in the sum total of the différent 
quarters perpetually; but it will also be observed on com- 
parison that they do not agrée in their détails : that is, in the 
lengths of the différent quarters, as shewn by each, at a given 
time respectively. There is no doubt that this distinction 
admits of a satisfactory explanation. It is suffident however 
for our purpose at présent to hâve pointed ont the fact of its 
existence. The two Tables agrée most nearly in ail respects 
at the ingress of Period xliii, A.D. 1261. 

It may be assumed without any material error (especially 
for merely chronological purposes) that, for a limited interral 

w Page 195. 



Digitized by VjOOQIC 



198 Introduction to the Tables. pabt m. 

of time not greater thaB one of our Periods^ the length of 
thèse différent quarters increaaes or decreases in proportion 
to the length of the Period. The lengths therefore at the 
intermediate points of the Period may be obtained firom those 
at the beginning merely bj interpolation ; i. e. by adding 
or Bubtracting to or from those lengths at the b^inning 
the proportional parts of the whole différence between one 
Period and the next; which has been noted in each of thèse 
Tables for that pnrpose. 

Thus^ to find the lengths of the fonr quarters^ according to 
Tftble ii Part i^ A. D. 1801^ eight years after the ingress of 
Period jdyii, A. D^1798. The length of that Period is 112 
years; and the total différence in the Period being+lh. 
55m. 88s. and + Ih. 6m. 32s., the annual différence is+61s. 
•946 428 57 and±85s • 642 857; and the former in eight years 
amounts to+8m. 15-571 s., the latter to+4m. 55*143 s. 

We hâve therefore Period xlvii A. D. 1793, Table ii Part i: 

d. h. m. a. 

Length of ihe first quarter 9a aa a 53 

I^ht years' décrément — 8 15*571 

A. D. 1801. Length of the first quarter . . • . 9a ai 54 37'4a9 
Actoal length A. D. 1801' 9a ai 50 

■»■ 4 37-4«9 

Length of the eecond quarter 93 13 '7 ^5 

Eight years' incrément +4 55-143 

A.D. 1801. Length of the second quarter .. 93 13 aa 30*143 
Actual length' .. ., 931344 

^ ai 39.857 

Length of the third quarter 89 16 51 33 

Eight years' incrément •»- 8 15*571 

A. D. 1801. Length of the third quarter . . 89 16 59 48*571 
Actuallength' 89 16 44 

+ 15 48*571 
Length of the fourth quarter .. •• 89 i 37 x 
Eight years' décrément .. • -4 55*143 

A.D. 1801. Length of the fourth quarter .. 89 i 3a 5*857 
Actuallength' 89 i 33 

- 54143 
X Tables and Fonnuln of the late F. Bailj eeq., ai. 
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Section III. Table iii. Part i. — Mean antmal Preeesnon^ or 
incrément in the mean Longitude qfihefixed stars, firom one 
to 7000 mean tropical years. 

Part ii. — Mean noctidiumal Precession, or incrément in the 
mean Longitude qf the fixed stars, Jrom one day to 865 
days. 

It bas been sbewn^ in our gênerai worky, that 25 885 
mean tropical years of our standard = 25 884 mean sidereal 
years j and that SeO"" divided by 25 884 

=60"O69 541 029 207 282 267. 
Thifl therefore is the arc of the Procession^ assnmed in our 
Tables; the amount of the récession by which the mean 
vemal equinox falls back annually on any fixed point of the 
ecliptic : and consequently the amount of the incrément 
every year so produced in the longitude of the fixed stars 
reckoned perpetually firom the point of the mean vemal 
equinox. In 2157 tropical years of our standard it accumu- 
lates to 80 degrees or an entire sign; and there is every rea- 
son to believe^ that in Egypt in particular this effect was 
actuaUy observed to hâve taken place A. M. 2158 B. C. 1847 
at the epoch of the first Phœnix period. 

This Table is reckoned from the mean vemal equinox to 
the mean vemal equinox perpetually. It shews the mean 
incrément in the Procession therefore in the mean tropical 
not in the mean Julian year. The mean noctidiumal incré- 
ment corresponding to this mean annual one is best obtained 
by dividing the total amount of the latter in 4000 tropical 
years, 55° 87' 58"164116 828 929068, by the number of 
days and nights in 4000 tropical years aiso, which is exactly 
1 460 969 (Table xxx). The quotient is 

0"187085 841052 686: 
and this being the mean rate of the diumal incrément that 
of the horary wiU be O^'OOS 711 91. 

7 VqL Iv. 147. DiM. ZT. di. nii. iect is. 

s See our Fasti, voL iiL 369-374. Dise. xy. ch. Iv. iect 1 and ÎL 
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Bequired the mean awnual PreceêHon in 2157 mean tropical 

years. 



SupPLBMBNTART Tablbs.— Tablb iii. Part i. 

aoooyeaw - a? 48 59 • 083 058 414 464 534 
100 — I 33 36 • 954 103 930 733 336 7 

50 - 41 43 • 477 051 460 361 613 35 

7 ° 5 50-486787304450635869 

3157 years - 39 59 69-999 999999999 999 919 

There was an ancient tradition among the Egyptians^ (the 
fiact of which has been handed down through the Arabians*^) 
that at the epoch of the déluge the star Begulos, (Cor Leo- 
nis^ the principal star in the constellation of Leo^) was stand- 
ing on or near to the solstitial colure. Let us put this fact 
to the test by means of the présent Table. 

We hâve demonstrated^ that the tme year of the déluge 
of Scripture was A. M. 1657 B. C. 2348. The longitude of 
Begulus, according to Flamsteed<^^ A.D. 1689 exeunte (Dec 
81 A. D. 1689 at mean noon), was 145'' 81' 20"'. We hâve 
then 

h* m. •• 

L Mean V. £. of the Tables, March zo 3 54 57*6 A. D. 1690. 
Conection .. .. + 3 o ii 9-6 

IViie M. V. £. . . . . March 1336 7*3 At Jerasalem. 

— 3 30 47 

Maich 13 o 45 3o<3 At Greenwich. 
— 70 13 45 30.3 



Dec. 31 13 00 A. D. 1689. 

ii. B. C. 3348— A. D. 1690 «4037 yean. 

TABLBiii. Part! and ii. 

4000 years - 55 37 58.164 
30 — 35 3.086 

7 » S 50-487 

A D. 1690 4037 «- 56 8 50^737 March Z3 oh. 45m. 3oa.a 

M. V. E. at Greenwich. 

a Baillj, Astronomie Andeime, lir. ch. îi. aect. vi. 
▼. i zzii. p. 414 : ix. $ zL p. 483. c Catalogaa Britannicas, p. 10. Opp. 

b Fasti, ii. 166-185. Diss. z. ch. ir. : iii. Cf. Delambre, Astronomie And- 

936^950. ch.Tiii: iii. 345-^48. Di88.ZT. enne, ii. 373. 363. 949. 
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iii. Longitude of , ^ ^ b. m. s. 

Rqi^us .. 145 31 ao Dec. 31 13 o o A. D. 1689. 

-f 9.670 -f 70 13 45 30«a 

Longitude of 

R^pilufl .. 145 31 39-670 M.V. £. À.D. i69oat6reenwicli. 
9id.7h. .. + 13-5^5 

Longitude . . 145 31 43-185 M. S. Solstice. 
Precesûon 
40377. - -56 8 50-737 

Longitude of 

Regulufl . . 89 33 51-448 B. C. 3348. 
+ 37 8-55^ 
90 o 0-0 

And thongh this calculation is only an approximation to 
the trath^ it is sufficient^ we appréhenda to shew that the tra- 
dition in question had a substantial foundation in the matter 
of fact relating to the actual place of this star^ B. C. 2348 at 
least. Even this tradition therefore may hâve its weight 
along with other arguments to the same effect, in confirma- 
tion of the true epoch of the déluge of Scripture^ which is 
that of the Hebrew Bible only. 

SscTioN rV. Table iv. Part i. — Mean anrmal incrément in 
Bight Ascension, in hours, minutes, and seconds, from one 
to 7000 mean tropical years. 

Part ii. — Mean noctidiumal incrément in Bight Ascension 
from one day to 365 days, 

It has been shewn^^ that. if we divide 24 hours or 86 400 
seconds of mean sidereal time by 25 884^ the quotient is 
3 s • 337 969 401 947 148 817 8. And this quantity in time 
multiplied by 15 gives the arc of the Procession assumed in 
the preceding Table; as that arc divided by 15 gives this 
quantity in time. It is therefore the mean annual incrément 
in Bight Ascension^ or in mean sidereal time^ corresponding 
to the mean annual incrément in longitude, according to our 
assumptions. 

This Table too is reckoned from the mean vemal equinox 
to the mean vemal equinox perpetually. The mean diumal 
incrément correspondmg to the annual is sec * 009 139 056 : 
the mean horary is sec • 000 380 794. 

d Fasti, iy. 147, 148. Dira. xr. ch.ziii. sect ix. 
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Section y. Table y. Parti. — Mean annual motion of the 
Solar Apogée, reckoned from the mean vemal equinox 
A. M. 1 B. C. 4004 to the mean vemal equinox perpetu- 
ally,Jrom one to 7000 mean tropical years. 

Part ii. — Mean noctidiumal motion of the Solar Apogée from 
one day to 866 daye. 

Table vi. — Epochs of the Solar Apogée, reckoned from the 
mean vemal equinox perpetually, at the beginning of each 
of the Julian Periods of the Fasti. 

The two extremities of the axis major of the solar orbit 
are ealled the Apogée and the Périgée respectivelj; each of 
thèse terms being referred to the sun and to its apparent 
position relatively to that of the earth. As referred to the 
earth and to its position in space relatively to the sun^ they 
are called Aphelion and Perihelion respectiTcly. The name 
of apsides is applied to them in référence to both the snn 
and the earth in common. The Apogée or the Aphelion is 
that extremity which is most remote firom the focus of the 
ellipse in which the sun is stationed; the Périgée or the 
Perihelion is that which is nearest to it : and when the sun 
is in Apogée the earth is in Perihelion; when the sun is in 
Périgée the earth is in Aphelion. 

Thèse two points are subject to a slow annual motion in 
consequentia, or eastward^ referred to the mean equinoctial 
point ; (i. e. according to the order of the signs ;) the mean 
rate of which we assume at 11"'* 66^: and this being com- 
pounded with the mean annual rate of the Procession in the 
contrary direction or in antecedentia, the mean annual rate of 
the change of the place of the solar apogée or solar périgée^ 
relatively to the point of the mean vemal equinox^ i. e. the 
mean annual incrément in the longitude of either^ reckoned 
firom the mean vemal equinox perpetually, is 61''*729 541. 

Mean annual Precession . . . . . « 5o"-o69 541 

Mean annual proper motion of the Apogée 11*66 

6i".7a954i 
The noctidiumal incrément, obtained firom this annual 
one, in the manner already explained', is O^'-IGOOOQSSSS: 

« Tables and Formulse, p. 17. 104. Of. 370. f P. 199. 
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the meau horary is (/'OOT 042 077 487 5. On thèse data 
Tables t and vi bave been constracted. 

It appeara indeed to be considered doubtfîil whetber the 
proper annoal motion of the apsides should be assumed 
at 11"- 66 (as proposed by La Place), or at some other 
value, greater or less than that; for instance ll''*8e: and 
this is a point on which we offer no opinion of our own. We 
wiU observe only that, if we may assume the line of the apsi- 
des to hâve coincided critically with the line of the equinoxes 
A* M. 1 B. C. 4004, and consequently the mean longitude of 
the apogée (AL) at that moment to hâve been 0^ O' 0^"^ ; 
then the mean motion of the apsides, referred to the mean 
vemal equinox perpetually, and brought down to the présent 
day according to the annual rate of the incrément assumed 
in this Table, wiU be found to be remarkably in agreement 
with the truth, as determined by the most accurate modem 
observations. Let us compare the mean longitude of the 
solar apogée, AL, according to our Table, at mean noon Jan. 1 
New Style for the meridian of Greenwich, A. D. 1801, with 
that which is assigned it, after Bessel, in the Tables and 
Formulée of the late Mr. Baily. 

l—From the Mean F. E. A. M. 1 B. C. 4004 to the Mean V. E. 

A. M, 5805 A. D. 1801 =5804 ^ear*. 

Table y. PartI. 

Soooyears = 85 44 7.705 

800 — « 13 43 3-^3»8 
4 — — 4 6*918164 



5804 yeaw - 99 31 18 . 255 964 



h. m. s. 



ii.— A. D. 1801 we hâve M. V. E. \ TLr«w.i. ^^ «»/;»« 



of the Tables, 
Coirectioii 

True M. V. E. at Jérusalem 
At Greeawîch 



+ 


a. 





II 


9.6 


March 


II. 





27 


ai.6 




— 


a 


ao 


47 


March 


10. 


aa 


6 


34-6 


March 


aa. 


aa 


6 


34-6 


— 


80 


10 







Jan. I. la o 



s Tables and FormulB, loc dt. 

h Sea our Fasti, ii. 130-137. DiM. ix. ch. yi. 
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iii. — M. V. E. meridian of Greenwich, AL» 99 3^ 18*355964 
— 8od. loh. Table v. Part ii. - 13-591 

Jan. I mean noon .. AL » 9931 4*664964 

Accordingto Bessel^. .. .. 99 31 9' 9^ 

- 5 -346 03^ 

That is^ the différence between onr Table and Bessel after 
the lapse of 5804 years was not more than 5"'- 245^ or scarcely 
at the rate of 1'' in a thousand years. We think then that 
the assumptions on which we hâve proceeded in the con- 
struction of this Table must hâve been agreeable to the 
truth. 

The line of the apsides having coindded with the line of 
the equinoxes at the beginning of the présent system of 
things ; in the course of time it would coïncide with the line 
of the solstices. Astronomers are not more agreed as to the 
précise date of this latter coincidence^ according to their own 
calculations and their own formulse^ than as to that of the 
former; and they hâve determined it variously from A. D. 
1245 to A. D. 1250 k. According to our own Table it is de- 
terminable to the winter solstice A. D. 1245. 

A. M. I B. C. 4004 M. F. E. to A. M. 5249 A. D. 1245 
M. V. £.=5248 mean tropical years. 

Table v. Part i. 

6000 years - 85 44 Vl^^ 

200 — - 3 35 45-908 2 

^o — « 41 9-18164 

8 — « 8 13836328 



AL 5248 years » 89 59 16-631 168 M. V. E. A. D. 1245 

Table v. Pt. ii. 273 d. 22 h. 20m. = -f 46-297 

AL « 90 o 2928168 M.W. S. 

PL "- 270 o 2-928 168 

Longitude of the apogée and périgée^ at the mean winter 
solstice^ A. D. 1245, for the meridian of Jérusalem. 

The excess above 90P or 270° at this moment according to 
the Table is only 2'''928 168 : and with the mean motion of 
our solar Tables (Table yiii. Pt. ii.) this corresponds to 1 m. 

< Tables and Formulse, p. 170. k See p. 303. 
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11-8 sec. of mean solar time. When the mean longitude of 
the apogée is 90P, and that of the périgée 270°, exactly, the 
procession of the mean anomalistic year over the mean tro- 
pical should be equal to one quarter of the latter year 
exactly. But in the présent instance, and with the mean 
time and mean motion of our own Tables, there should be 
an excess of Im. 11*3 sec. exactly over one quarter of the 
natural year of our standard. And it is easy to put this to 
the test by means of our Tables of Procession, of which we 
shall give an account by and by. 

Supplementary Tables.— ^Table xzzvi. 

d. h. m. t. 

Soooyears» 86 23 36 52-153324211 
200 « 3 II 30 16*48609296844 

40 = 1642 3297218593688 

8 = 3 20 34 659 443 7^87 37 ^_ 

M. V. E. A.D. 1245, 5248 years - 91 7 9 36595 079 491 865 6 
3 quaiters of one year's precession + 18 47<3ii 822 848 631 65 

M. W. Solstice .. .. 91 72823*90690234049725 

One quarter of the tropical year 91 7 27 12*6 

+ 1 11*306902 

As nothing is more frequently required for calculations of 
Tarions kinds than the sun's mean anomaly, this Table v^ 
Part i and ii^ is likely to be a very useful one^ especially for 
chronological purposes which do not require an absolute 
astronomical exactness. We hâve found it ourselves one of 
the most serviceable of ail our Tables. 

With regard to Table yi^ the mean length of the natural 
solar month is 30 d. 10 h. 29 m. 4 sec. 12 th. The actual 
month is commonly greater or less than this ; greater when 
the sun is describing the last 80 degrees before the point of 
the apogée^ or the first 80 degrees after it ; less when it is 
doing the same before or after the point of the périgée. If 
the actual month eyer approaches to an equality to the 
mean^ tt is when the sun is about half way between the 
apogée and the périgée, or between the périgée and the 
apogée; i. e. at or about one of the extremities of the axis 
minor of the solar orbit. We hâve calculated this Table, to 
enable the student in chronology to form at any time a ge- 
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neral idea of thèse distinctions^ sufficiently near to the truth 
to answer the purpose of chronology. It shews the actual 
longitude of the apogée^ (and this increased by 6 signs is 
that of the périgée also^) at the ingress of each of our 
Periods. For anj intermediate i>oint of time it may be 
assumed at sight from this^ when it is only known that the 
longitude of the epoch increases by 

O t et 

57 36*854 in the period of 56 jears, 

1 55 13*708 in that of II 2> 

2 24 2*136 in that of 140. 

Section VI. Table vii. Part i. — Mean motion of the Sun in 
longitude in mean iolar daySyfrom one day to 365 days. 

Part ii. Mean motion of the Sun in longitude in mean aolar 
hoursyfrom one hour to 24. 

Part iii. Mean motion of the Sun in longitude in mean solar 
minuieSyfrom one minute to 60. 

Part iv. Mean motion of the Sun in longitude in mean solar se- 
conds, from one second to 60; and in décimal parts ofmean 
solar seconds, from one to 10. 

Table viii. Part i. Mean motion ofthe Sun in degrees and signs, 
reduced to mean solar time. 

Part ii. Mean motion ofthe Sun in minutes, seconds, and déci- 
mal parts of seconds, of a degree, reduced to mean solar 
time. 

The mean length of the tropical year being assumed at 
865-24225 days, and 860° being divided by 865-24225, the 
quotient, when carried ont sufficiently far, is found to be 
o°-985 647 197 168 454 6 
i. e. G* 59'- 138 831 830 107 276 
or o* 59' 8" -329 909 806 436 56 

The mean diumal motion of the sun in longitude, corre- 
sponding to an angular motion of 360^ in 865-24225 days, 
is therefore this quantity. The mean horary motion dedu- 
cible from it is 

2**464 117 992 921 1365. 
The mean sexagésimal motion in minutes is 

o'o4i 068 633 215 352 275. 
In mean solar seconds it is 

o'-ooo 684 477 220 255 871 25 ; 
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And in dedmal parts of a second it is 

o'*oooo68 44f 7aa 035 587 135. 
Prom thèse data we hâve compiled Table vii, Parts i — ^iv : 
and thongh îtMÎll probably appear at first sight that we hâve 
carried each of thèse Tables mnch further in décimal parts 
than could ever be necessary for any practical nse and 
purpose ; we hâve donc this advisedly : having laid it down 
as a principle that in ail cases of tlds kind the higher élé- 
ments of our Tables should be as nearly as possible recover^ 
able from the lower ; that 60 seconds' mean motion shonld 
represent that of one minute ezactly; 60 minutes' mean 
motion that of one hour; and so on: in which case no part 
of thèse Tables could be dispensed with. The completeness 
of this représentation in the preceding instances may be 
judged of firom the resuit of ail at last ; viz. that though 
one day's mean motion, Sd'lSS 831 830 107 276 thus re- 
covered, multiplied by 366-24225, will not give 860° exactly, 
it will give 859» ÔO'-QOO 999 999 999 227 611. 

With regard to Table viii. Part i and ii ; if 866-24225 days 
be divided by 86O0, the quotient is 1 d. 014 561 805 655 ; i. e. 
in mean solar hours, 24h -349 483 888 82=1 d. Oh. 20m. 
•968 999 999 2. We hâve therefore 

An angular motion of i** » 24h • 349 483 333 3a 
An angular motion of i' = a4m • 349 483 333 3a 
An angular motion of ï' » 34 s • 349 483 333 32 
An angular motion of o"*i » 2 8 • 434 948 333 333 

on which this Table has been constructed. 

Section VII. Table ix. — Mean motion of the Sun in longi^ 
tude in the equable year, Cyclical or Nabonassarian, from 
one to 7000 equable years. 

Table x. — Mean motion of the Sun in longitude in the mean 
Julian year,from one to 7000 mean Julian years, 

Had the primitive equable form of the civil year continued 
in use down to the présent day ; the solar and lunar Tables 
of the astronomers must still hâve been calculated for years 
of this description, as they formerly were. Nor has this 
primitive equable year even yet ceased to be somewhere or 
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other retained in use at the présent day. We trust however 
no apology can be necessarj for the introduction of a Table of 
this kind among the other Supplementary Tables of a work 
like ours^ which has had so much to do with this particular 
form of the civil year. 

Now the mean motion of the sun in longitude in one day 
being 5^ 8"-829 909 806 436 56; in 865 days it must be ^ 

359* 45' 4o"-4i7 079 349 344 4 
On this datum a Table for any number of years of 365 days 
in length and no more perpetually might easily be con- 
structed. We hâve limited this (as in fact every other of 
the same or a similar description) to 7000 years of its proper 
sera. 

It has been seen^ that the proper style of a Table of this 
kind intended to go back firom the présent day is the Na- 
bonassarian rather than the Cyclical : and that the proper 
epoch of such a Table at first was Mesore 10= April 25^ and 
at présent is Mesore 9= April 24. We will illustrate and 
verify this distinction by means of the présent Table^ in the 
case of the last Nabonassarian and Cyclical year which enters 
our Tables; the former Nab. 2748-2749 the latter Mtk 
Cyc. 6007—6008. Nab. 2749 enters our Tables on the first 
of Thoth at midnight along with April 10 at midnight (old 
style) A. M. 6004 A . D. 2000 : and Mesore 9, 27 days before, 
on March 14 at midnight. Let us therefore first find the 
mean longitude of March 14 at mean noon A. M. 6004 A. D. 
2000, 

h. m. 8. 

l A. D. 2000 Tab. V. E, March 7 51521-6 

Correction. -)- 2 on 9*6 

True mean V. E. .. March 9 5 26 31.2 
+ 5 <^ 33 g8'8 
March 14 12 o o 

.. o / /, b. m. I. 

II. SL. » o o 0-0 March 9 5 26 31-2 

Table vil. P. i— iv. + 511 51-230697 - + S 6 33 28-8 

SL. » 5 II 51*230697 March 14 12 
1 Fa8ti> i. 635 — 643. Difls.yiii. di. ii. section viii : 643—649. flection zi. zii. 
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iii. Table iz. 6000 years — 7 21 42-476 096 066 4 

7_ = 358 19 42-919 555 445 410 8 

6007 « 5 41 25.395 651 511 810 8 

Snbtract i day. Table vii, P. i. - 59 8-329 909 806 436 56 

4 42 17.065 741 705 374 24 
Add 13 houra, Table yii, P. ii. + 29 34-164 954 903 218 28 

Mean longitude of Mesore 1 ^ ^. ^ < ^ a^q ^ ^ ^ 

iEra. (^c. 6008. .. / 5 " 5i-330 ^9^ ^^ 59^ 5^ 

Entire révolutions or circumferences are hère not taken 
into a€Coant. We see then &om this example that mean 
longitude brought down in our Table from ^Era Cyc. — 1 
to iEra Cyc. 6007—6008 Nab. 2748—2749, and mean lon- 
gitude reckoned from the epoch of mean longitude, the mean 
vemal equinox^ A. M. 1 B. C. 4004, to the mean vemal equi- 
nox A. M. 6004 A. D. 2000 perpetually, are the same thing ; 
but that the proper epoch of the former at first was Mesore 
10, and at présent is Mesore 9. For we perceive that equable 
longitude at mean noon JErdL Cyc. 6007 — 6008 (mean solar 
longitude brought down in the equable period of 365 days 
perpetually) is one day's mean motion greater than mean 
longitude, brought down in the mean tropical year from the 
first year of that description to the 6007th, and to the sixth 
day of that year at mean noon, March 14 A. M. 6004 A. D. 
2000. This one day is the différence of Mesore 10 and 
Mesore 9 ; i. e. of the equable epoch de facto Mrvk Cyc. — 1 
and the same epoch de facto Mn Cyc. 6007—6008. And 
y et it has been shewn»<^ that the feria of the equable epoch 
^ra Cyc. 0-1 is represented by that of Mesore 9, not by that 
of Mesore 10, jEra Cyc. 6007—6008. It is clear then that 
the equable epoch between -ffira Cyc. — 1 and iEra Cyc. 
6007 — 6008, continuing nominally ail the while the same, 
must in reality hâve undergone a change : i. e. must hâve 
dropped from the proper term in its own notation on which 
it set out (Mesore 10) to the next below it (Mesore 9.) 

The same example however proves also that, as the original 
epoch was Mesore 10, so it may be considered nominally to 
be Mesore 10 still. The mean longitude of Mn Cyc. 6007 
— 6008 at mean noon was that of Mesore 10 at mean noon ; 



Supra, page 137. 
F 
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only as corresponding not to March 14 at mean noon^ but to 
March 15. On this assumption the epoch of this Table^ re- 
ferred to ^ra Cyc. 5808—6809 Nab. 2549-2650, A. M. 5805 
A. D. 1801, will be tbat of Mesore 10 at mean midnigbt or 
at mean noon : and as Thoth 1 Nab. 2550 entered the Tables 
May 30 at midnight A. D. 1801, Mesore 10 did so May 4 at 
midnight. The mean longitude of Mesore 10 ^ra Cyc. 
5808—6809 Nab. 2549—2550 was consequently that of 
May 4 A. M. 5805 A.D. 1801. We may verify this as 
follows. 

h. zn. ». 

i. Mean V. E. A.D. i8oi. supra ^^ March ii o 27 31-6 

+ 54 II 32 384 



May 4 12 o o 

t, , „ h. m. ». 

ii. SL » o o 0*0 March II o 27 21*6 

Tahlevii, Part i-iv + 53 41 56-561816 +54 11 32 38'4 

SL = 53 41 56-561816 May 4 12 

iii. Tahle ix. • a " 

5000 years « 246 8 5-396 746 722 

800 - 168585366347947552 

8 = 358 5 23.3366347947552 



5808 years = 53 12 22-3968609922752 
Add 12 hours, Tahle vii, P. ii + 29 34*164 954 903 218 28 

S L Mesore 10 iEra Cyc. 1 ^ -^ ^ic o ^ o o 

5808, Nab. 2549 1 53 41 56-561 815 895 493 48 

For any other meridian, like that of Greenwich, west of 
Jérusalem^ this longitude must be increased by 2 h. 20 m. 
47 b. mean motion^ from Table vii P. ii-iv : i. e. by 
6' 46". 906 744 770 080 666 925. 

In coming down with an equable Table of this kind from 
the first^ it is most convenient to treat its epoch as Mesore 
10 in the Nabonassarian style perpetually ; but as Mesore 10 
in that style, down to Period xxxv^ constautly equated to the 
corresponding cyclical term : which in the first instance^ Pe- 
riod i iBra Cyc. 0-1^ was Thoth 1 = Âpril 25 at midnight ; and 
Period rav Mn. Cyc. 4281-^82 Nab. 972-978, is Mesore 2, 
= June 2 A. D. 225 <>. Thus at the ingress of Period xxv A. M. 
3025 B. C. 980 Mesore 10 in the Nabonassarian style was 

° Page 108. o See our Fasti, i. 610-673. Dise. viii. 
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correspohding to Mesore 12 in the Cyclical, iEra'Cyc. 3026- 
3027^ and both to March 30 at midnight. The mean longi- 
tude therefore of Mesore 10 at midnight or at noon^ iSra 
Cyc. 3026-3027, according to Table ix, should be that of 
March 30 at midnight or at noon also, A. M. 3026 B. C. 980. 
And that this was the case, may thus be shewn : 



i. B. C. 980, Tabular M. V. E. April i i 21 
Correction + 12 11 9-6 




True M. V. E. April i 13 32 96 
- 2 I 32 96 








March 30 12 




ii. SL 
Tablevii, P. i-iv 


= 


, « h- m- 

00 April I 13 32 

2 2 375292 - 3 I 32 


t. 
9-6 

9.6 


SL 




357 57 5624708 March 30 12 




iîi. Table ix. 









3000 years 
20 
6 


: 


3 40 51-238048 
355 13 28-341 587 
358 34 3.502 476 




3026 
Addi2h. 


__ 


357 28 22082 III ^rnean longitude of Mesore 10 
iEra Cyc. 3026-3027 at midnt. 
29 34164955 



357 57 56*347 066 mean longitude of Mesore 10 
at mean noon. 

With regard to Table x, we hâve 

Table ix, 365 daya = 359 45 40-417 079 349 344 4 
Table vii, Part ii, 6h. = +14 47-082 477 451 609 14 

365 d. 6 h. = 360 o 27499 556 800 953 54 

The incrément therefore, or addition annually made to the 
mean longitude of the sun, reckoned perpetually from any 
epoch soever, in the mean Julian year of 365 days six hours, 
must be this quantity over and above one entire circimi- 
ference 

œ 0' 27"- 499 656 800 953 54. 

On this datum our xth Table has been constmcted. 

In 100 mean Julian years, 36525 mean solar days and 
nights^ this constant annual incrément in the mean longi- 
tude of the epoch over and above 100 circumferences is found 
to be 

œ 45' 49"- 955 680 095 354. 
f2 
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It does not appear that the mean secular movement in longi- 
tude^ exclusive of entire reyolntions, bas ever been assumed 
by astronomers at any amount materiaUj différent from tbia. 
Mr. Baily bas given tbe foUowing from various autborities P : 



La Lande 


o 46 o-o 


Baron Zach 


45 48-0 


Delambre 


45 640 


and 


45 45-0 


Damoiseau 


45 53« 


Our own is 


45 49-95<î 


or 


04550 



He tells us tbat Delambre assumed it at first at (f 45' &4l\ 
and afterwards at QP 45' 45"; declaring however tbat be 
tbougbt tbis latter too little. Tbe secular incrément wbicb 
results from our own Table is almost a mean between tbese 
two expressions of Delambre for tbe same tbing. It is 
évident tberefore tbat tbe mean secular movement in longi- 
tude of our own solar Tables is sucb as tbe astronomers 
tbemselves must admit to be perfectly probable and aUow- 
able. 

It may perbaps be objected to tbis Julian Table tbat it is 
superfluous ; especially on tbe assumption tbat tbe true epocb 
of mean solar longitude^ wbetber downwards from B. C. 4004 
or upwards from A. D. 1801^ is tbe Solar Cycle of our own 
Tables ; for tbat being tbe case^ tbere is no safer nor more 
expéditions mode of finding tbe mean solar longitude on any 
day and at any time of any day m any year^ tban by calcu- 
lating from tbe mean vemal ingress in division B of our 
Gtencral Tables : in wbicb case we sbould make use of Table 
vii and its several parts indeed perpetually^ but we sbould 
bave no occasion for Table x. Ând it must be confessed tbat^ 
in aU our own calculations of tbis kind^ tbis is tbe course in 
wbicb we bave uniformly proceeded ; so tbat in point of fact 
we bave made no use of tbis tentb Table in particular. 

But to say notbing of tbe déférence due to tbe autbority 
and example of astronomers generally^ wbose solar tables are 
ail adaptdl to tbe mean Julian year ; a table of tbis kind 
serves a very important purpose of anotber description^ wbicb 

p Tables and FormulK, P. i. 
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is sufficient to justify its introduction among the rest of our 
Supplementary Tables. Thia Table is a standing witness of 
the true decursus of annual mundane time in terms of the 
mean solar longitude. It ought not to be forgotten that the 
proper Julian epoch of this table^ (April 25 or April 24, ever 
after,) at the beginning of things was the epoch of mean lon- 
gitude also, The mean annual Julian time of our Tables 
and the mean annual natural time, for the proper meridian, 
(the primarj meridian, the meridian of the ancient Jérusa- 
lem %) both began together at midnight A. M. 1 B. C. 4004 : 
the conséquence of which fact would be that by vîrtue of the 
law of procession, and by virtue of the inequality of the mean 
natural annual time of our Tables to the mean annual Ju- 
lian, the mean longitude of the mean Julian epoch though 
setting ont at par with the mean natural one, and both from 
the point of zéro or 0° O' 0", must go on increasing in com- 
parison of that at the rate of 27"- 499 556 800 953 54 every 
mean Julian year : for this is the arc which with the mean 
motion of our Tables measures the différence of the mean 
Julian and the mean tropical year of our standard, 11m. 9*6 s. 
perpetuàlly. 

It follows that, this being an annual incrément yet a con- 
stant and invariable one, the sum total of the incrément at a 
given time must be exactly proportional to the number of 
years in which it has been accumulated ; that the siun total 
of the incrément, if known at a particular time, divided by 
the number of years in which it has been accumulating, if 
known also, must give the mean annual rate of the incré- 
ment; and vice versa, the sum total of the incrément up to 
a given time, divided by the annual rate of the incrément, 
must give the niunber of years in which it has been accumu- 
lated. It must therefore be true to say that the mean lon- 
gitude of this Julian term, (April 25 at first, April 24 at pré- 
sent,) at a given time is a standing test and criterion of the 
âge of the world itself up to that point of time ; of that world 
which began at the Mosaic création, and with which human 
existence in particular has always been connected. Conse- 
quently the importance and utility of a Table, calculated to 
serve such a purpose as this, is or ought to be undeniable 

4 See the Fasti, ii. 58-67. Dîbs. ix. cfa. iii« 
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also. The astronomer who desires to meet with a plain and 
convincing^ as well as a standing and perpétuai, testimony to 
the truth of the Scriptural chronology of the présent System 
of things, from the very beginning down to the présent day^ 
and a testimony derivable from his own science, has nothing 
to do but to calculate the mean longitude of this Julian term 
April 25^ at mean noon or at midnight^ for any meridiaii 
which he pleases^ and as exactly as he can ; and he will find 
in that the évidence of which he is in search. And though 
no mean longitude, but that of this Julian Table^ divided by 
the annual incrément corresponding to it will give the true 
âge of the world in exact conformity to the Scriptural account 
thereof ; yet no observed or assumed longitude, nor any mea- 
sure of the annual incrément which could be applied to it, 
will give it in a manner materially différent frova our own, 
or incapable of being easily reconciled to it. 

With regard to the epoch of this Table ; it is first and pro- 
perly adapted to the meridian of Jérusalem, and first and 
properly to the point of mean midnight for that meridian. 
The tables of the astronomers heretofore hâve been generally 
adapted to the epoch of mean noon; but as the civil day 
every where among Christians at least begins at midnight, it 
has been proposed by the astronomers themselves that they 
should adopt the same rule too. Accordingly the Tables 
which are published in France, under the sanction of the 
Bureau des Longitudes, hâve already begun to be adapted to 
this new epoch of midnight ; and though no such change has 
yet been made in the tables published by authority in this 
coimtry, it is not improbable that it wiU be sooner or later : 
in which case the astronomical rule will only fall in with 
the rule of our Tables, and (as we may add) with the matter 
of fact itself from the first. For both mean Julian time and 
mean Julian longitude, such as we exhibit in this tenth 
Table in conjunction perpetually, de facto began at midnight^ 
and therefore must be supposed ever after to be referred to 
the epoch of midnight. 

We hâve thought it best however, at présent and under. 
existing circumstances^ to accommodate this Table to the 
epoch of mean noon as well as to that of mean midnight. 
For its proper meridian therefore, and in coming down from 
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A. M. 1 B. C. 4004 perpetually^ the mean longitude of the 
qK)ch^ at mean midnight Âpril 25, is OP & 0'^; at mean noon 
is 12 hours' mean motion from Table vii Fart ii greater^ 

o 39-5^9 415 9*5 053 ^3^ 

o 39'- 34"- 164 954 903 ai8 a8o 

With respect to any other meridian^ it bas been shewn 
«Isewhere*^ that, if the local time of the primàry meridian 
began to be reckoned from midnight^ the local time of every 
other meridian west of the primary one would begin to be 
reckoned from midnight also, but as much later in the local 
time of the primary meridian as was in proportion to the 
différence of meridians. Under thèse circumstances^ though 
there would be a proper measure of duration by the same 
period of 24 hours in the local time of every other meridian^ 
reckoned from the point of midnight for each perpetually^ 
the absolute measure of duration by this période reckoned 
from a given instant of time and that the point of midnight^ 
must be in the local time of the primary meridian per« 
petually. The same distinction holds good of mean longi- 
tude. The mean longitude of the primary meridian^ referred 
to its proper epoch perpetually, is the only absolute measure 
of the incrément of mean longitude through the entire cycle 
of meridians distinct from itself . The mean longitude of any 
other meridian, either west or east of this, at a given time, 
is the mean longitude of the primary meridian at the same 
absolute instant of duration in its proper or local time. The 
meridian of Greenwich is west of that of Jérusalem, and 
2 h. 20 m. 47 s. west of that. Mean midnight or mean noon 
therefore in the local time of Greenwich is 2 h. 20m. 47s. after 
or past mean midnight or mean noon in the local time of Jé- 
rusalem. Mean longitude therefore at mean midnight for the 
meridian of Grreenwich is mean longitude at 2 h. 20 m. 47 s. 
past mean midnight for the meridian of Jérusalem ; i. e. the 
mean longitude of the primary meridian at mean midnight in 
its local time, increased by 2 h. 20 m. 47 s. mean motion, is 
the mean longitude of any other meridian just 2 h. 20 m. 47s. 
west of the primary one, (like the meridian of Greenwich,) at 
mean midnight in the local time of this meridian also. 

' Fasti^ ii. 65. Dlss. ix. ch. iii. scct. iv. 
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Now 2 h. 20 m. 478. with the mean motion of our Tables 
(Table vii Part iv) = 5' 46"- 906 744 770 080 666 925. We haye 
therefore, A. M. 1 B. C. 4004, 

i. Longitude of the « , „ 

epoch, or S L = o o o April 35 at midnight, meridian of Jéru- 
salem. 
+ 5 46*906744770080666935 

S L = o 5 46-906 745 April 35 at midnight, meridian of 
Greenwich. 

ii. s L => o 39 34*164 955 April 35 mean noon, meridian of Je- 
+ 5 46*906745 rusalem. 

SL — o 35 31*071 700 April 35 mean noon, meridian of 

Greenwich. 

It is Tery désirable that a Julian Table like this sbould be 
proyided with a fourfold epoch, one for each year of the cycle 
of leap-year. This desideratum is easily suppUed by adding 
to thèse epochs, for either meridian, 365 days' mean motion 
(Table yii P. i) in the common years of the cycle, and 366 in 
the leap-year, which in this first instance of ail comes in 
A. M. 3-4 B. C. 4002-4001. 

With regard to the epoch of a Table of this kind, designed 
to go back from the présent day perpetually; we assume that 
it is as properly the mean longitude of April 24 in going 
back from the présent day to the beginning of things, (and 
the mean longitude of April 24 reckoned from the point of 
the mean vemal equinox,) as that of April 25 similarly reck- 
oned in coming down from the beginning. And yet the 
actual mean longitude of April 24, reckoned &om the mean 
yemal equinox, at présent is one day's mean motion less than 
that of April 25 brought down firom the first in this Table; as 
may thus be shewn. 

h. m. ». 

i. A. D. 1801, M. V. E.« March 11 o 37 3i-6 

+ 44 «3 32 384 



April 35 o o o*o 

o , // h. m. •. 

ii. SL «» o o o March II o 37 3i-6 

Table vii, P.i-iv + 44 30 7*437673 + 44 ^3 3^ 38-4 

S L » 44 30 7.437 673 April 35 c o o 

* P. 208. 
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iii. Tablez. . , ,, 

5000 yean - 38 11 37-7840047677 

800 " 6 6 39*645 440 763 833 

4 -" I 49-998 237 ao3 814 16 

5804 years - 44 so ^'42^ 672 734 346 16 

It is manifest tberefore fîroiii this calculatdon tbat the 
mean longitude of the epoch^ brought down 5804 years of its 
proper œra^ must bave been 44^ 20' 7"- 4â7 673 at tihe point of 
midnight : and it is equally évident that 44"" 20^ 7''* 427 678 
de facto is the mean longitnde of Âpril 25 at midnight reck- 
oned from the point of the mean vemal eqninoz A. M. 5805 
A. D. 1801. If so the mean longitude of Apiil 24 at mid- 
night the same year must baye been one day's mean motion 
less than this : and consequently less than the mean longi- 
tude of the epoch brought down 5804 years. 

This distinction in the présent instance is absolutely iden- 
tical with that which we pointed ont supra ^, in the case of 
Mesore 10 and Mesore 9; and the explanation of the one is 
the same as that of the other : viz. that though April 25 may 
nominally continue the same as ever^ and its nominal relation 
to the mean vemal equinox may continue the same too^ it is 
in reality an higher term in the actual Julian notation of 
Buch tenus at présent than April 25 was at first, and than 
April 25 would bave been at présent, if nothing had hap- 
pened meanwhile to afiFect its real without changing its nomi- 
nal value. The test of this distinction is the place of April 25 
at présent in the order of feriœ, compared with its place in 
the same order at first. We shewed on a former occasion^ 
that the feria of origination, represented by Mesore 10 ^rà 
cyc. 0-1, was represented de facto by Mesore 9 -Slra cyc. 
6808-5809 ; not by Mesore 10. It may be proved by just the 
same kind of reasoning that the feria of origination, repre- 
sented by April 25 A. M. 1 B. C. 4004, was represented by 
April 24 A. M. 5805 A. D. 1 801, not by April 25 ; from which 
it will follow that for some reason or other, between A. M. 1 
and A. M. 5805, April 24 as the Julian epoch of origination 
must bave stepped into the place of April 25, and ever since 
bave represented its real value in that particular capadty of 
the Julian epoch of origination : though not its name. 

t Page 209. ▼ Page 137. 



Digiti 



izedby Google 



218 Introduction to ihe Tables. takt in. 

In 5804 mean Julian years the hebdomadal epact muât 
amount to 5804 days + the number of leap-years in 5804 
mean Julian years; i. e. 1451. Consequently the sum of 
this epact in 5804 such years muet be 5804 + 1451 = 7255= 
1036 cycles of seven^ and three feriœ over. If then the feria 
of origination in the order of the hebdomadal cycle at the 
beginning of the first of thèse years was the feria prima^ the 
proper représentative of that feria in the same order at the 
beginning of the 5805th of thèse years must be the feriaquarta. 
Now A. M. 1 B. C. 4004, Dom. Letter C, April 25 was the feria 
prima ; which is agreeable to our hypothesis : A. M. 5805 
A. D. 1801, Dom. Letter F, April 25 was the feria quinta: April 
24 was the feria quarta. The former is not consistent with the 
actual succession of one and the same thing (the feria of ori- 
gination) in an actual order of that kind which has never 
yaried, the order of the hebdomadal cycle. The latter is so, 
if April 24 in the order of Julian terms appUed to the order 
of ferise perpetually was as truly the proper Julian exponent 
of the feria prima A. M. 1, as of the feria quarta A. M. 5805. 

It is manifest however that, if we looked only at the no- 
minal order and succession of Julian terms, without paying 
any regard to the order of feriœ with which they must hâve 
been associated firom the iSrst ; April 25 would be as compé- 
tent to represent the Julian epoch of origination still as ever : 
and the mean longitude of April 25 at mean midnight or 
mean noon, reckoned from the mean vemal equinox at pré- 
sent, would represent in terms the mean longitude of this 
Table brought down to the same point of time from the first. 
We might therefore hâve retained April 25 for the use of 
this Table, with just as much reason as Mesore 10 for that of 
the ninth'. We hâve preferred however in this instance to 
substitute the true Julian term of that description at pré- 
sent, April 24 old style = May 6 new style. But it must be 
évident in any case that as April 24 and April 25 both stand 
in the same relation to the mean vemal equinox A. M. 5805 
A. D. 1801, mean longitude carried back from either is vir- 
tually the same as mean longitude carried back from the 
other. 

^ Page 309. 
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We hâve therefore, A. D. 1801, 
i. Meridian of Jérusa- 
lem, Longitude of » , ,, 

the epochy or SL» 44 30 7-427 673 734 346 16 April 35 mid. 

Subtract one day . . — 59 8*329 909 806 436 56 

S L = 43 30 59*097 762 927 909 60 April 24 mid. 

+ 5 46-906 744 770 080 666 925 

At Greenwich, S L = 43 26 46-004 507 697 990 266 925 April 24 mid. 

ii. Meridian of Jeru- , , ,, 

salem, S L » 43 20 59*097 762 927 909 6 April 24 mid. 

Add I2h.» .. + 2934-16495490321828 +0-12 

S L » 43 50 33*262 717 831 127 88 April 24. 12. 

+ 5 46-906744770080666925 

At Greenwicb, S L = 43 56 20*169 462 601 208 546 925 

And &om tbese it is easy to obtain the epochs of the rest 
of the jears of one cycle of leap-year, A. D. 1801 inclusive to 
A. D. 1804 inclusive : and for either meridian. 

Comparison of Table ix and Table x. 

5844 equable year8B5840 mean Julian. 
Table ix. Table x. 

5000 - 246 8 5.396 746 722 50C30 - 38 1 1 37784 004 767 7 
8oo« 168 58 53663 479 475 52 800= 6 6 39645 440 762 832 

40*350 «<5 56683 173 973 776 
4^359 ^ 41668 317 397 377 6 

5844- 44 36 37-411 7175686736 



40» 18 19-982 272038 141 6 



5840*44 36 37.411 717 568 6736 



Section VIII. Table xi. Part i. — Mean motion of the Moon 
in Umgittide in mean solar daySyfrom one day to 365 day s. 

Part ii. — Mean motion of the Moon in longittide in mean solar 
hours, from one hovr to 24. 

Part iiL — Mean motion of the Moon in longitude in mean solar 
minutes, from one minute to 60. 

Part iv. — Mean motion of the Moon in longitude in mean solar 
seconds, from one second to 60; and in décimal parts of a 
second, from one to 10. 

Table xii. Part i. — Mean motion of the Moon in degrees, re- 
duced to mean solar time, from one degree to 360. 
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Part il. — Mean motion of the Moon in minutes, and seconds, 
and décimal parts of seconds, of a degree, reduced to mean 
solar time. 

Table xiii. — Mean motion of the Moon in longitude in the 
equable year, Cyclical or Nabonassarian, from one to 7000 
equable years. 

Table xiv. — Mean motion of the Moon in longitude in the mean 
Julian year, from one to 7000 mean Julian years. 

The data required for thèse Tables hâve been either taken 
or obtained from the Tables and Formulœ of the late 
F. Baily^ esq.>; adapted, as there represented, to mean noon 
Jan. 1 (N. S.) A. D. 1801, for the meridian of Greenwich. 

Mean diurnal motion of the moon in longitude 13°* 176 396 39 









i3'io'.583 783 4 








13* 10' 35"-oa7 004 


Mean horary motion . . 






o'32'.940 990976 


Mean sexagésimal, in minutes . . 






o'*o'-549 0i65i62S 


Mean sexagésimal, in seconds . . 






0** o'-oo9 150 275 270 8 


In décimal parts of a second . . 






0° d-ooo 915 027 527 08 


Mean angular motion of the : 


moon. 


24h-o 


of one day, or i3*'-i76 396 


39 


» 


- — of I*» 




s» 


ih*82i 438828162 






or 


I h. 49 m • 286 329 689 72 






or 


ih. 49m. 178. 179 781 3832 


— — of I' 




» 


I m. 49 8 • 286 329 689 7a 


- - of I" ,. 




= 


I s. 49 tb • 286 329 689 72 






or 


18*821438828162 


— — of O"! .. 




«- 


08*1821438828162 



R«v. o 

Mean motion in 365 mean solar days = 13 129 23 4-85646 

Mean motion in 36$ days 6 hours - 13 132 40 43 • 613 21 1 
Mean motion in ^6fL2K mean solar 1 ^ 

days, 100 mean jSliL years = / '336 307 52 41-3^1 10 

The epoch of the xivth Table among the above is April 29 
at mean noon, for thfe meridian of Greenwich, A. D. 1801 : 
an epoch on which we iSxed under an impression that April 29 
was the true Julian epoch of lunar time in constant connec- 
tion with the présent System of things. And though we hâve 
seen reason to change this opinion, and to look on that epoch 

r Page 44. 
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as more trulj to be represented pprpetually by April 28^ we 
hâve not thought proper to correct the epocb of this Table. 
It is indifférent in itself what term i8 fixed on^ to serve as 
the epoch of a table like this; provided its Innar characters 
are properly ascertained in the first instance and continue 
ever after the same. 

New April 29 Old style corresponding to May 11 New 
style^ and the number of days &om Jan. 1 mean noon (N. S.) 
to May 11 mean noon being 130; we take out of Table xi 
Fart i 130 days' mean motion^ and add it to the mean longi- 
tude of the epoch^ Jan. 1 mean noon^ A. D. 1801 . 

M L, or mean longitude of the moon, « , a 

Jan. I mean noon* .. ii8 17 0*3 

130 days' mean motion . . 272 55 53 • 510 52 

M L, May 1 1 «April 29, mean noon 31 13 i * 81052 

And firom this a cycle of epochs for the first cycle of leap- 
year, A. D. 1801-1804, is easily obtained, by adding 365 
days' mean motion to it in the common years, and 866 in the 
leap-year, A. D. 1803-1804. 

We hâve not provided this Table with any epoch for the 
meridian of Jérusalem. The object for which ail thèse Tables 
hâve been compiled being merely to facilitate the calculation 
of new or full moons for chronological purposes; the most 
convenient mode of applying them is to calculate first for the 
meridian of Greenwich : and then to reduce the calculation 
to any other meridian in the usual manner. Of the accuracy 
of the calculations thus made we hope to produce examplea 
by and by. As the mean longitude of our Tables however, 
and the mean lunar momenta of every kind, of which we 
hâve made use in compiling them, are those of A. D. 1801, 
they require a secular correction to adapt them to those of 
any prier or any posterior epoch. The formula for the secu- 
lar correction of the mean motion of the moon in longitude 
(ML) of which we hâve made use is that of the Baron 
Damoiseau, 

+ (io"-723 2 «3 + o^-oiç 361 IC«) » 

in which jc stands for the number of centuries before or after 
the epoch, April 29 m. n. A. D. 1801 Old style. And in the 
application of this formula the rule is to subtract the term 

s Tables and FormnUe, 44. 

* Pontécoulant, Précis d'Astronomie, ii. 569. Tables and Formulse, 47. 
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which contains jc^ irom that which contains k^, in calculatiiig 
back from this epoch; to add the former to the latter in 
calculating forward from it : and then to apply the différence 
in the former case^ the sum in the latter, with a positive sign/ 
to the mean longitude (M L) fonnd from this Table at the 
distance of jc centuries in question. 

With regard to Table xiii, we assume its proper epoch at 
présent to be the Nabonassarian Mesore 10 i£ra Cyc. 
2808—2809 Nab. 2549—2550, at mean noon, in this in- 
stance as much as in the former of Table ix. The Julian 
date of this day was May 4 at mean noon, A. D. 1801 : and 
that being 5 days later than April 29, the mean longitude of 
the epoch of this Table \a 5 days^ mean motion greater than 
that of the epoch of Table xiv. 

M L. Table xiv, 31 13 i-8io 52 Apr. 29. 12 

Table X. P. i. + 65 52 55 135 ©^ + 5- 



^1" 97 5 56'945 54 ^^J 4- 12 = Mesore 10. m. n. 

We apprehend that the same formula is compétent to serve 
for the secular correction of the mean longitude of this Table 
as for that of Table xiv; though astronomers would doubtless 
make some slight altération in it, before they appUed it to the 
secular period of 100 equable years as much as to that of 100 
mean Julian years. 

Comparison of Table xiii and Table xiv, 

5844 equable years» 5840 mean Julian. 
Tablr xiii. Table xiv. 

R«v. o « Itev. • « 

5000*66797 3 24 4230 5000 = 66842 373 54 20-055 

8oo«io687 187 44 45'i68 800» 10 694 303 i 30*5688 

40- 534 136 î»3 14-2584 40= 534 267 9 4-62844 

4- 63 157 32 19-42584 



5844-78072 124 s 115224 5840 = 78,072 124 5 115224 

Section IX. Table xv. Part i. — Mean motion of the Lunar 
Périgée in mean solar days, from one day to 865. 

Part ii. — Mean motion of the Lunar Périgée in mean solar 
hours^from one hour to 24. 

Part iii. — Mean motion of the Lunar Périgée in mean solar 
minutes, from one minute to 60. 
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Part iv. — Meàn motion of the Lunar Périgée in mean solar 
seconds, from one second to 60. 

Table xvi. — Mean motion of the Lunar Périgée in the equable 
year, Cyclical or Nabonassarian, from one to 7000 eguable 
years,_ 

Table xvii.— Afean motion of the Lunar Périgée in the mean 
Julian year,from one to 7000 mean Julian years. 

The data for thèse Tables also are taken or obtained from 
the same quarter as those of the preceding^. 

Mean diurnal motion of the Lunar Périgée, o 41*055 894 

Mean horary motion, o o 16-710 662 35 

Mean sexagésimal, in minutes 00 0-278 51 1 037 5 

Mean sexagésimal, in seconds 00 o<o04 641 850 635 

Mean motion in 365 mean solar days . . 40 39 45*403 034 5 
Mean motion in 365 days six hours, . . 40 41 25*666 008 

The mean longitude of the Lunar Périgée (P L) Jan. 1 
mean noon^ (N S.) A. D. 1801^ for the meridian of Green- 
wichc was 266° 10' 7".5. Hence A. D. 1801, 

PL » 266 10 7*5 Jan. I. mean noon. 

Table xy. P. i. + 14 28 57*266 22 + 130. 

PL. » 28039 4*76622 May II. mean noon. 

= Apr. 29. mean noon. 

The epoch for each of the remaining years of a complète 
cycle of leap-year is easily to be obtained from this. 

The secular correction required by Table xvii in this in- 
stance also is supplied by the formula 

—(39" -697 I «2 + 0" -071 674ic*)d 

in which k stands for the number of centuries from the 
epoch, April 29 m. n. A. D. 1801, before or after. And the 
rule is to subtract the term containing jc^ from that which 
contains jc'^, in going back from the epoch ; to add it to it, 
in going forward from it: and in each case to apply the 
différence before A. D. 1801, the sum after it, to the mean 
longitude (P L) found from this Table at the distance of k 
centuries, with a negatiye sign. 

b Tables Mid Formultt, p. 45. d Pontéooulant, VréÔB, ii. 569. Tables 

c Tables and FormulK, 45. and Formulae, 47. 
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The epoch of Table xvi, the Nabonassarian Meaore 10 .^ira 
Cyc. 5808—5809 Nab. 254Ô— 2550, May 4 A. D. 1801, is 5 
daya later than that of April 29. 

Hence, A. D. i8oi, P L » 380 39 4-766 aa April aç m. n. 
Table xv. P. i. + 33 35-379 47 +5 

PL» 381 13 30*04569 May 4->Me6oreio. m. n. 
Comparison of Table xvi and Table xvii. 



5844 Equable year8-5840 Julian. 

Table xvi. Table xvii. 

Ymn, R«v. « , „ Ymn. R«t. • /. «^ 

5000=564373 330-1735 5«»=565 5» 18 50-040 

8oo« 90 130 5 31-6376 800= 90 153 33 13-8064 

40= 4 186 30 16-08138 40= 4 187 37 6-64033 
4= 163 39 i-6o8 138 



5844^660 3a 18 9-489616 5840^660 33 18 9-48673 

Section X. Table xviii. Part i. — Mean motion of the moon's 

Aêcending Node in mean aolar days^from one day to 865. 
Part ii. — Mean motion of the moovis Aêcending Node in mean 

solar hourSffrom one hour to 24. 
Part iii. — Mean motion of the moon^s Ascending Node in mean 

solar minutes, Jrom one minute to 60. 
Part. iv. — Mean motion qf the moon's Ascending Node in 

mean solar seconds, Jrom one second to 60. 

Table xix. — Mean motion ofthe mooris Ascending Node in the 
eqtuible year, Cyclical or Nabonassarian, Jrom one to 7000 
equable years. 

Table xx. — Mean motion of the moon's Ascending Node in the 
mean Julian year, Jrom one to 7000 mean Julian years* 
The éléments of thèse Tables too are taken or obtained 

firom the data suppUed by the Tables and Formuke of Mr. 

Bailye. 

Mean diurnal motion of the Node 03 10636 480 8 

Mean horary motion 00 7*943 386 7 

Mean aexagesimal, in minutes o o 0-133 386 445 

Mean sexagésimal, in seconds 00 o-oo3 306 440 75 

Mean motion in 365 mean solar days 19 19 43 '3 15 879 

Mean motion in 365 days 6 h. 19 30 39.974 999 a 

e P. 46. 
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The mean longitude of the ascending Node (N L) Jan. 1 
mean noon, A. D. 1801^ for the meridian of Greenwich, waa 

13 53 17-7' 
Table xviu, P. i — 6 53 2*742 504 » 130 days. 

NL = 70 14*957496 Mayii»Âprila9m.n. 

The motion of the Node on the ecliptic is rétrograde, or 
contrary to the order of the signa. In going forward then 
firom a given epoch with the mean motion of the Node (N L) 
we use the sign minus; in going backward we use that of 
phis. The formula for the seculax correction in this instance 
also is that of the Baron Damoiseau, 

- (6"-563 a «2 hF ©".ci i 850 ifi)f 
in which k stands for the number of centuries. And the term 
containing k^ is to be subtracted firom that which contains k^ 
in going back firom the epoch, April 29 A. D. 1801 ; is to be 
added to it in going forward firom the epoch : and then the 
différence in the former case, the sum in the latter, is to be 
appUed to the longitude found firom the Table, (N L,) with 
a négative sign. 

With regard to the epoch of Table xix, we hâve 

o i et 

■ N L » 7 o 14*957 496 April 29 m. n. 
Table xviii, Pt. i. - 15 53*182 404 +5 



NL « 6 44 21*775092 May 4»Me80ie 10 m. n. 

Ckmiparison of Table xix and Table xx. 

5844 equable year8»5840 mean Julian. 
Tablb xix. Tablb xx. 

Tean. B«r. o « Yesn. R«t. e , J 

5000 « 268 162 6 19-395 5000 = 268 228 17 54.996 

800 « 42 342 44 12*7032 800 « 42 353 19 39*99936 

40- a 53 812*63516 40- 2 53 39 68-9S>9968 

4 - 77 18 49263516 



5844 - 313 375 17 33-99<5876 5840 - 313 275 17 33-995328 

Section XI. Table xxi. Part i. — The Annual or Urst Equa- 
tion ofthe mean to the true syzygy. 
Part ii. Equation ofthe moon^ê mean Anomaly. 
Part iii. The Second Equation of the mean to the true syzygy, 

t Tables and FomralK, p. 46. 

V Pontëooulaiit, PlrédB, iL 569. Tables and Formuln, 47. 
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Part iv. The Third Equation ofthe mean to the true syzygy. 
Part V. The Fourth Eqtcation ofthe mean to the true syzygy. 
Part vi. Equation ofthe sun's mean distance from the Node. 
Part vii. Equation of the sun's centre, or the différence between 

his mean and his true place. 
Part viii and ix. Equation of true or apparent time to mean, 

and vice versa. 

Thèse Tables hâve been borrowed from Perguson's Astro* 
nomy, edited and republished by David Brewster, LL.D. 
Edinburgh, A.D. 1811 1^. Their titles sufficiently déclare 
the purpose for which they are intended; viz. to faciUtate 
the calculation of new or of full moons ; and^ in certain cases^ 
to judge of the Umits of solar or Innar éclipses. But for 
any further explanation of them we refer to the work in 
question. 

Section XII. Table xxii. Part i to xx. — Lunar Cycle of the 

Fasti, Type i. In Hipparchean Periods of 304 mean Ju- 

lian years, xvi Metonic Cycles, 3760 mean or calendar 

lunations. 
Table xxiii. Part i to xix. — Lanar Cycle of the Fasti, Type ii. 

In the Hipparchean Period of 804 mean Julian years, wix 

Hekkaidekàêteric Cycles, 3760 mean or calendar lunations. 
Table xxiv. Part i. — Décrément of the Epoch in the Period 

ofS04i mean Julian years, from Period i to xx. 
Part ii. — Récession ofmean lunar time on Calendar or Cyclical 

in the Period (/304 m^an Julian years, through every Cycle 

of 19 years or 235 lunations. 
Part iii. — Recession of mean Lunar Time in the Hipparchean 

Period on the mean Cyclical Standard of the Period, through 

one Cycle of 19 years or 235 lunations. 
Table xxv. — Sum of mean solar time in days and nights, and 

in aliquot parts of days and nights^ in the mean hmar month 

ofthe Fasti^from one month to 80,000. 

Thèse Tables may ail be considered supplementary to divi- 
sion D of the Fasti Catholid^ which comprehends our per- 
pétuai Lunar Cycle or Lunar Calendar. We hâve explained 
Tables xxii^ xxiii^ and xxiv Part i^ in this Introduction al- 
fa See ToL i. p. 367-371: 376: 173. ch. xiii. § 939: 181. § 941. 
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ready». With regard to Table xxiv Part ii, the recession of 
mean Icmar time of the standard of our Fasti in the Hippar- 
cbean Period is one period of 24 hours of mean solar time 
exactly ; and this is at the rate of 1 hour 30 minutes in one 
cycle of 19 years^ of 8 hours in two cycles, and so on. Sup- 
posing therefore the primary Julian epoch of the entire suc- 
cession of the mean lunar time of our Tables to hâve been 
N at midnight for the proper meridian; we hâve exhibited 
in this Table the graduai recession of the true mean lunar 
time of the Tables on this JuUan epoch of the whole^ firom 
N— 6 at midnight to N— 1 at midnight^ N— 2 at midnight^ 
and so on perpetually : through the) successive cycles of one 
Period indeed only as a type of the whole^ but after a manner 
which it ÎB évident would be just the same in ail. 

The primary epoch or that of origination being assumed as 
N at Oh. m. s. ( April 29 for example at midnight^) at the be- 
ginning of the first Period and of the first cycle of liie Period ; 
it must be N— 1 at Oh. Om. Os.-lh. 80m. <April 28 at 
22 h. 80 m.) at the ingress of the second cycle ; N— 1 at Oh. 
Om. Os.— 6 h. (April 28 at 18 h.) at the ingress of the fifth; 
N-1 at Oh. Om. 0s.-12h. (April 28 at 12 h.) at the in- 
gress of the ninth; N— 1 at Oh. Om. Os.— 18h. (April 28 
at 6 h.) at the ingress of the thirteenth; and so on. It is 
manifest too that^ while the true mean lunar time of the 
Period is thus receding gradually from cycle to cyde^ the 
ealendar or Julian lunar time of the Period is continuing sta- 
tionary, and attached to the same epoch as at first. Nor 
does it undergo any change in terms, until the end of the 
Period itself ; when it is set back 24 hours ail at once. We 
hâve had occasion to use this Table repeatedly in the former 
part of this Introduction; where we were iJlustrating the 
uses of our perpétuai Innar ealendar by ezamples or cases in 
point K 

With respect to Part iii of this Table^ it was not abso- 
lutely necessary; but it may hâve its use^ as shewing at one 
glance the number of months complète^ at the ingress of 
every fresh year (whether common or intercalaiy) in the 
cycle of 19 years. For any other purpose, this Table must 
présuppose the equal division of the entire number of days 

^ Furt ii. ch. i p. 95—103. k Part il. ch. ii. p. 102 sqq. 
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and nights^ whicli make up the period of 304 mean Julian 
years^ among the 3760 lunations which enter it also: and 
that would be at the rate of 29 d. 12 h. 44 m. 25 sec -531 
9149, or 29d.530851 063 829 8, to eaeh: for 29d-530851 
063 829 8 j< 8760=111 036 days. Nor is this a supposition of 
the State of the case which was not once matter of fact. Such 
was the standard assumed by Calippus for the correction dT 
the Metonie cycle ^ ; and such was the standard adopted in 
ail those lunar calendars of antiquity which were regulated 
by the Calippic correcticHi. Such was the mean lunar 
standard of the ecclesiastical calendar of Christendom itsell^ 
down to the Gregorian correcticm. 

Such a division of the Period however among its 3760 
lunations having been made, this Table xxiv, Part iii, would 
shew the recession of the true mean lunar standard of the 
Period on this assumed standard ; viz. at the rate of 22 sec. 
•978 723 4 in one lunation ; of 4 m. 35 s • 744 680 8 in twelve 
lunations, and of 4 m. 68» -723 404 2 in thirteen lunation». 
And though we hâve drawn it out only for one cycle of 19 
years and 235 lunations ; it would proceed in the same man- 
ner through the entire Period, and its 16 cycles, and 3760 
lunations. 

With respect to the xxvth Table, it shews the number of 
mean solar days and nights and their proportional parts con- 
tained in any number of mean lunar months oi the standard 
of our Fasti, from 1 to 80,000. We hâve found it a very 
useful Table, and we hope it may prove so to others. 

The sum total of mean lunar months comprehended in 
our 20 Periods is 75 200. The sum total of mean Julian 
time contained in tb^n also, from April 29 at midnight 
A. M. 1 B. C. 4004 to April 9 at midnight A. M. 6081 A. I>. 
2077, is 6080 mean JuUai^ yeara minus 20 days. 

Table zxzL 
6ooo mean Julian years « a 191 500 days. 

80 — — . . « 29 330 — 



6080 — — ., =3 330720 

— 30 



6080 mean Julian years— ao days « 2 220 700 days. 
1 See Fasti, i. 67. Dias. ii, ck. ii. sect. iii. 
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Table xxv. 

d. b. m. •. tb. 

70 000 Lunatione » a 067 140 23 58 43 34*355 319 149 

S 000 — = 147652 23 13 45 57-446808511 

200 — = 5 906 3 48 30 38397 873 340 



75 300 — =3 330 700 O O O O-O 

Section XIII. Table xxvi. Part i. — Conversion <sf Degrees 
Minutée and Seconde of the Equator into Howre Minutes 
and Seconds ofmean Cime. 
Part ii. — Conversion of Hours Minutes and Seconds of mean 
time into Degrees Minutes and Seconds ofthe Equator. 
Since the diumal rotation of the earth about its own axis 
goes on uniformly^ and 360 degrees of the equator are there- 
by carried o^er the meridian in 24 hours of mean time ; this 
is at the rate 

of 15 degrees in one hour 
of I degree in four minutes 
of I minute in four seconds 
of I second in four thirds, 
and so on to any extent. 

Converselj^ 24 hours of mean time being the standing 
measure of 360 degrees of angular motion in right ascension; 
this too is at the rate 

of I hour to every 15 degrees 
of I minute to every 15 minutes 
of I second to every 15 seconds, 
and so on. And from thèse data respectively thèse two Ta- 
bles hâve been calculated. 

Section XIV. Table xxvii.-:-Cycfe of the Meridian Restitua 
tion, or ofthe retum ofthe mean sun and ofthe mean equi- 
noctial point to the meridian of the epoch. In période of 
129 mean tropical years ofthe Fasti. 
Table xxTiii — Sum of mean solar time in intégral days and 
décimal parts of u day^ in the mean tropical year of the 
Fasti,from one year to 7000 years. 

What is hère to be nnderstood by the cycle of the Meri- 
dian Restitution^ and what is the object proposed by the first 
of thèse two Tables in partîcular^ will appear on referring to 
our gênerai work™. At présent we shall endeavour to con- 

in i. 231. Di88. iy. Appendix, ch. ii. 
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fine ourselves to such ezplanations as bave not been anti- 
cipated. 

The Cycle exhibited in this Table is a great period of 4000 
mean tropical years of tbe standard of our Fasti^ or of 4000 
mean Julian years constantly equated to 4000 mean tropical ; 
whicb nevertheless^ from a singular combination oî éléments, 
is made up of very disproportionate parts ; 8999 years of 
either kind plus one more : i. e. 4000 in ail. It b^an with 
the ingress of the first mean vemal eqninox for the primary 
meridian, coinstantaneously with the beginning of mundane 
time itself ; i. e. at the epoch of the Mosaïc création^ A. M. 1 
B. G. 4004: and it was completed for the first time^ and began 
to be described a second time^ at the ingress of the 4001st 
mean vemal equinox for the same meridian^ A. M. 4001 
B. 0. 4 ; only eleven days befcNre the Nativity of our Lord 
Jésus Christ itself: the mère statement of which two facts 
is sufficient to justify the conclusion that, for some reason or 
other, (well known to the Author of time, whether made 
known to us or not,) this cycle of the restitution of meri- 
dians was equally oonnected with each of those great events, 
the Mosaïc création and the Nativity,- and for some adéquate 
reason or other must be completed once at least in its in- 
tegrity between the two. 

In this xxviith Table we make use of the symbols A and 
A a, B and B b. 

A is the right ascension of the equinoctial sun supposed to 
be constantly stationed in the point of the mean vemal equi- 
nox, and to participate in none of the motions of the actual 
sun except that one by which it is carried round the heavens 
once in the course of 24 hours of mean solar time; that is 
in none but the diumal révolution. And this right ascen- 
sion in the first instance of ail is reckoned from the proper 
epoch of the noctidiumal cycle, which is necessarily 24 hotira 
or 860 degrees of right ascension behind the point at which 
the epact of the mean tropical year accumulâtes, or may be 
assumed to accumulate, to an entire period of 24 hours per- 
petually''. A is the right ascension of the equinoctial sun 
so reckoned in degrees of the equator and their constituent 
parts; i. e. in mean angular motion. A a is the correspond- 
n 8ee our Fasti, L 472. Dise. yL ch. W. sect. It. 
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ing amount of the same thing in time^ such as is shewn per- 
petually by the réduction of right ascension (in the sensé of 
mean angular motion) to time according to Table xxvi, F. i. 
B is the complément of A on 860^; and B b is the complé- 
ment of Aa on 24 hours *. 

The Table itself is divided into eqnal periods of 129 mean 
tropical or mean Julian years respectively, 31 in ail, from 
A.M.l B.C.4004toA.M.4000B.C.5; = 3999 mean tro- 
pical or mean Julian years. And there is one year more in- 
cluded in it^ the first year of the 32d période necessary to 
make up the sum of 4000 years^ coinciding with A. M. 
4001 B. C. 4. One Cycle of this description was ail for 
which we had any occasion. But the Table might easily hâve 
been expanded into a second; and in fact into any number 
of such Cycles which might hâve been proposed. 

If a Table^ adapted to particular years and analogous in 
principle to that which is hère exhibited in periods of 129 
years, is considered a desideratum ; division B (the solar cycle 
of our General Tables) will be found to supply that desidera- 
tum perpetually. The solar cycle of our Fasti is just the 
same thing for particular years as this Table for the period 
of 129 years. Column B in the Oeneral Tables is virtually 
the same thing as column A a in this particular Table: and 
in this particular Table itself we might^ if we had pleased^ 
hâve dispensed with every thing but column A a. 

In division B however of the Oeneral Tables as adapted to 
the représentation of a meridian cycle like this in annis ex- 
pamis, it must be supposed that the right ascension of the 
equinoctial sun, (in the sensé in which wq hâve explained it^) 
having once been determined in a certain manner by the law 
of the cycle at the beginning of every equinoctial year^ con- 
tinues the same ail through that year; and at the end of this 
year is increased ail at once by an amount equal to the epact 

* It is however to be observed that the epoch of this Table, as hère ex- 
hibited, being adapted to the hypothesis that the primary vemal Ingress 
for the ineridian of our Tables took place 11 m. 9 s. 36 th. before midnight, 
instead of aïs. 36 tb. ezactly past midnigbt, (wbich was tbe real state of 
the case;) it requires a sligbt correction : Column A, of -f s** 5^' 48": 
column A a of +1 1 m. 31 8. la tb. : colnmn B of — a*" 5a' 48": and column 
B b of — iim. 31 8. la th.; ail througb at the beginning of each Period. 
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of the mean tropical year, 87° 12' 86" in degrees of the equator, 
5 h. 48 m. 50 s. 24 th. in time. In this particular Table the 
right ascension, having been once determined by the law of 
the révolution at the beginning of one of thèse periods of 129 
years, continues the same in terms for the whole of that pe- 
riod; and is then ail at once augmented by an amount equal 
to the accumulation of the epact through that entire space of 
time, over and above intégral cycles of 860^ in angular mo- 
tion and 24 hours in time : i. e. by 90* 5' 24" in degrees of 
the equator and by 6h. Om. 21s. 86 th. in time. 

It is also to be observed that, in the course of this first 
Period of 4000 years, the values of A and A a, (the right 
ascension of the equinoctial sim in angular motion and in 
time,) and the corresponding values of B and B b respectively, 
twice experienced a change, extra ordmem, A and A a of the 
nature of a diminution, B and Bb of that of an augmentatiouy» 
of their proper amount; A and B one of 180^, A a and B b 
one of 12 hours each : once B. C. 1520 and again B. C. 710. 
This change was no necessary conséquence of the cycle itself 
and of its proper law. It was due to a cause entirely distinct 
£rom that ; the two miracles affècting the sun, of which 
enough has been said in the proper place elsewhere ®. And 
yet neither of thèse changes interfered with this cycle of the 
meridian restitution. Neither antedated or procrastinated 
the retum of the cycle to its first principles at the proper 
time. The only différence which they occasioned was this : 
that, by virtue of thèse two interruptions and of their joint 
effect, the equinoctial sun, in retuming to the same relation 
to this cycle of meridians from which it set ont, had one entire 
révolution of the heavens de facto to make less than it would 
otherwise hâve had. That however the joint effect of both 
thèse interruptions on this cycle was so limited was after ail 
due to the actual amoimt of the diminution of right ascen- 
sion on each occasion ; and had it been either more or less 
than 180 degrees in space and 12 hours in time on each oc- 
casion, (any thing at least more or less than an entire révo- 
lution or half an entire révolution,) the cycle of restitution 
must hâve been interfered with by it. It could not hâve 
taken place at the time when it did, and in the manner in 

o Vol. i. 237-383. Di86.Y: vol. iv. Appendiz, di.i-iv. 



Digitized by VjOOQ IC 



CH. J. 8. 14. Supplementary Tables. Tab. xxvii^ xxriii. 233 

wliich it did^ at last. And this considération (as we argued 
before P) ought to bave its weigbt in deciding tbe question of 
the addition made to tbe lengtb of tbe mean natural day on 
eacb occasion ; and in particular witb respect to tbe instan- 
taneous restitution of tbe sun on tbe second occasion^ from a 
certain position in tbe west to tbe opposite point in tbe east^ 
180 degrees exactly distant from it. 

Tbe élément wbicb enters tbis xxviitb Table perpetually at 
bottom is tbe minute quantitjr of 5' 24'' in rigbt ascension or 
mean angular motion^ and tbe equally small quantity of 
21 s. 86 tb. wbicb measures tbis angle in time. Tbe former 
enters 4000 times exactly into tbe entire circumference of 
tbe equator ; tbe latter 4000 times exactly into tbe intégral 
periodof24bours: for 5' 24" xby 4000= 860°; and 21 s. 86 tb. 
or 21-6 s. X hj 4000=24 bours. Tbe former is consequently 
contained 1000 times in evèry 90° or quadrant of tbe equa- 
tor; and tbe latter 1000 times in every 6 bours or quarter of 
tbe period of 24 bours. In like manner tbe former is com- 
prebended 81 times in 2° 47' 24", tbe complément of 87** 12' 
86" on 90^; and tbe latter 31 times in 11m. 9*6 s. tbe com- 
plément of 5 b. 48 m. 50*4 s. on 6 bours : and tberefore tbe 
former must be contained 969 times in tbe arc of 87° 12' 86", 
and tbe latter 969 times in tbe corresponding amount in time 
5 b. 48 m. 50-4 s. 

Tbe state of tbe case tben ail tbrougb tbis xxviitb Table 
is yirtuaUy tbe same as if tbe entire circumference of tbe 
equator were divided into 4000 meridians<i, eacb of tbem 
5' 24" in arc and 21 s. 86 tb. in time distant asunder ; 969 of 
wbicb in order perpetually corresponded to a différence in 
rigbt ascension of 87° 12' 36" in angular motion, and to one 
of 5 b. 48 m. 50 s. 24 tb. in time. And tbis being tbe amoimt 
botb in space and in time, by wbicb tbe rigbt ascension of 
tbe equinoctial sun is annually augmented in division B of 
our Oeneral Tables ; tbe effect is tbe same in tbe application 
of tbe cycle of méridiens to tbat Table as if tbe loctu of tbe 
equinoctial sun were transported per saltum every year over 
969 of tbese meridians in our Tables, and yet coincided for a 
wbole year witb tbe 970tb : but in sucb an order of succes- 
sion as to coindde once in its tum, and at tbe same distance 

P i. 299. Diss. V. ch. uL 8ect.Tiii. 4 Cf. ii. 62. Dise. u. ch. iii. sect. iii. 
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of time asunder as well as for the same length of time with 
each; yet never with the. same again^ and tinder the same 
circumstances as before^ mitil after the lapse of 4000 years. 

Section XV. — On the principle of equinoctial time as em- 
bodied in this Cycle of Meridians. 

It is manifest too^ afker the preceding explanations, that^ 
in this division B of our Oeneral Tables and in this xxviith 
of our Supplementary Tables^ the principle of mean equinoc- 
tial time is both embodied and applied in its most legitimate 
form and to its utmost possible extent. It has been recom- 
mended of late years by the astronomers themselves' that^ as 
mean equinoctial time is independent of local peculiarities 
and is consequently capable of being enunciated in the same 
form and understood in the same way for every meridian 
under the sun^ it should be adopted as a gênerai expression 
of time in préférence to any other. For mean equinoctial 
time (as the name implies) being dated from the arrivai of 
the mean sun at the point of the intersection of the plane of 
the equator with the plane of the ecliptic^ the point of the 
mean equinox ; it bears date from a physical fact which is 
coinstantaneous in its occurrence at ail parts of the surface 
of the earth alike : and in time of its own dénomination^ (i. e. 
reckoned perpetually from the absolute instant of this fact,) it 
must be similarly exprest and simUarly understood for each. 

Now both the theory and the détails of this mode of reck- 
oning time are exemplified in the above cycle of the meridian 
restitution ; first and properly indeed for the primary meri- 
dian, that of Jérusalem^ but secondarily and thrbugh that for 
any other meridian whatsoever. 

For the primary meridian, mean equinoctial time (i. e. the 
instant when it is Od. Oh. Om. Os. reckoned from the point 
of the mean vemal equinox) is shewn at the beginning of 
every year in division B of our Greneral Tables, and at the 
beginning of every 130th year in column Aa of this xxviith 
of our particular Tables. And the mean equinoctial time, 
thns determined and thus indicated^ at the beginning of 

r Supplément to the Nautical Al- nomy, by Sir John Herachel, A. D. 
manac for 1828. Ezplanations of the 1849, partiv. ch. xnii. §935 sq. page 
Nautical Almanac. Outlines of Astro- 640. 



Digitized by VjOOQ IC 



CH. I. B. ij. Suppkmentary Tables. Tab. xxtu^ xxTiii. 285 

every year^ for the primary meridian^ remains the same for 
that meridian ail through the year; in every tliing but the 
number of intégral days so dated and reckoned successively 
from that primary ingress ail round the year : and it is es- 
sential to the prindple and application of this mode of reck- 
oning mean time perpetually that it should do so. In the 
case of a given meridian indeed the zéro or epoch of this 
reckoning is necessarily adyanced at the beginning of every 
successive year to the amount of the epact of the mean equi- 
noctial year itself ; and therefore for any one meridian per- 
petually this epoch must always be shifting its place in the 
period of 24 hours, reckoned from noon or midnight perpetu* 
ally. Consequently mean solar time reckoned by this period 
from noon or midnight perpetually, and mean equinoctial 
time reckoned from the point of the vemal equinox in the 
same period of 24 hours also, for a given meridian cannot 
coindde perpetually, though they may hâve done so once. 
And yet there wiU always be some meridian, and in every 
year, of which the mean equinoctial time wiU coincide with 
the mean solar, for the time being; and each also as reck- 
oned by the same period of 34 hours, and from the same 
positive epoch of the reckoning, whether noon or midnight. 

In the Nautical Âlmanac this meridian is spoken of as an 
itinérant meridian, which was every year changing its place 
to the west relatively to that of Greenwich. But it is 
scarcely correct to call it an itinérant meridian, unless the 
meridian cycle, which we hâve hitherto been describing, is 
an itinérant cycle too : for this secondary meridian merely 
foUows the course of the original or primary one. Both run 
through the same cycle of changes and altemations; and both 
complète it in the same length of time, the great period of 
4000years. 

At the beginning of this great period A. M. 1 B. G. 4004, 
the meridian which had its mean equinoctial time equal to 
its mean solar time, (and both as reckoned from the same 
point» mean midnight, and both as measured by the same 
measure, the period of 24 hours of mean solar time,) was the 
primary meridian itself, and any other meridian which was 
8&f, or one entire period of 24 hours of right ascension, west 
of that. At the beginning of the next year, A. M. 2 B. G. 
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4003 the mean equinoctial time of the primary meridian and 
the mean solar woiild begin to differ by 5 h. 48 m. 504 s.= 
87^ 12' 36'' in angular motion ; and the meridian^ the mean 
equinoctial and the mean solar time of which would now be 
agreeing under the same circumstances as those of the pri- 
mary meridian the year before^ must be that which was 
situated just ^T 12' 36" west of the primary : but still in 
360^ as before. And it is manifest that ail through the great 
cycle of 4000 years, at the beginning of every fresh equinoc- 
tial year^ a différent meridian would step into the place of 
that which had its mean equinoctial and its mean solar time 
the year before (each reckoned by its proper rule) equal ail 
through the year ; yet still a meridian which stood in the 
same kind of relation to the primary every year : a meridian 
always so situated in respect of the primary as to be con- 
stantly west of it ; a meridian always situated for the time 
being in the epoch of right ascension itself in the sensé ex- 
plained above^ yet always so many degrees minutes and se- 
conds west of the primary meridian as there were degrees 
minutes and seconds in the right ascension of the equinoctial 
sun, reckoned from the same points at the beginning of the 
same year. The mean equinoctial time of such a meridian 
and the mean solar, for the time being^ must necessarily be 
the same ; and each must bear date alike from the point of 
midnight as weU as from the point of the equinox also. 

It is proposed indeed by the authorities above referred to, 
that, in conformity to the rule which has hitherto regulated 
the use of every other description of mean time among astro- 
nomers in particular, mean equinoctial time should be dated 
conventionally from mean noon. And should thèse sugges- 
tions ever be carried into effect; (assuming only that the 
proper epoch of the reckoning whether from mean noon or 
from mean midnight is still to be the mean vemal ingresses 
of our own Fasti ;) we hâve compiled the xxviiith Table as 
an accompaniment to the xxviith — and as a means of fadli- 
tating this reckoning from either of thèse epochs, mean noon 
or mean midnight alike. 

Since equinoctial time by hypothesis is to be dated from 
the mean equinox, (i. e. from the instant of time when it is 
d. h. m. s. reckoned from the arrivai of the mean sun 
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at the mean eqninox for a given meridian^) this moment ac- 
cording to our assumptions and for the meridian of Jérusa- 
lem was April 25 at midnight A. M. 1 B. C. 4004. And at 
the moment of midnight for this particular meridian April 25 
A. M. 1 B.C. 4004^ it was Od. Oh. Om. Os. in mean equi- 
noctial time. But 12 hours of mean time later^ i. e. at mean 
noon exactly^ on the same day in the same year and for the 
same meridian it was aiready Od. 12 h. Om. Os. of mean 
equinoctial time ; that is, d*5. The epoch of mean equi- 
noctial time therefore^ firom A. M. 1 B. C. 4004 downwards 
perpetually^ for the primary meridian^ dated from mean mid- 
night would be d-O ; dated from mean noon would be d-5. 
And as mean equinoctial time dated perpetually from a fixed 
epoch^ mean midnight or mean noon next after the ingress 
of every fresh equinoctial year^ in the scheme of our Fasti 
is nothing but the complément of the mean equinoxes of our 
Tables on 24 hours or on 12 hours ; (on 24 hours, referred 
to midnight^ on 12 referred to noon^ when thcy fall between 
midnight and noon, on 12 referred to midnight, and 24 re- 
ferred to noon, when they fall between noon and midnight ;) 
it is manifest that having the epoch of the entire succession 
given, whether midnight or noon, we hâve nothing to do but 
to subtract from it the epact of the mean tropical year, 
Od'24225 in décimal parts of a day, or the sum total of that 
epact for the given number of years, (having first cast off ail 
the intégral periods of S4 hours which enter into it,) and we 
shall get the mean equinoctial time at mean midnight or 
at mean noon, at the beginning of any year which may be 
proposed, without any frirther trouble. 

Let this rule be tried on A. D. 1828, in which year this 
new mode of reckoning mean solar time was first introduced 
and first recommended to gênerai use. 

M. V. E. A.M.i. B. C. 4004— Af. F. E, A. M, 5832. 
A.D. 1828=5831 tnean tropical years. 





Tablr zxviii. 


Yews. 






d. 


5000 


■• 


i8a6 


211*25 


800 


- 


29a 


193-80 


30 


■• 


10 


95r26^s 


I 


: 


2129 


36524225 


6831 


7a7-55975 



Digitized by VjOOQ IC 



238 Introduction to the Tables. part m. 

We hâve therefore 

A. M. i. Epoch of Eql. T. o d-o or midnight 
5831 ycars, - -55975 

A. M. 583a Epoch o d'44035 » 10 h. 33 m. 57-6 sec. 

A. M. i. Epoch o d*5 or noon. 

5831 - -55975 

5832 o d-94025 = aa h. 33 m. 57 8-6 

Now A. M. 5832 A. D. 1828, we bave the Tabular mean 

V. E./ h. m. a. 

March 8 13 14 53.8 
Correction .. .. + a o 11 9-6 

True M. V. E. March 10 13 26 2-4 

Equinoctial time at mean mid- 
night, A. D. i8a8 . . . . + 10 33 57*6 

a March 11 o o ok> 



March 10 13 26 a*4 
Equinoctial time at mean noon, + aa 33 57*6 

March ri la o o*o 

In thîs instance the mean equinox of the Tables feli be- 
tween noon and midnight. The year before it fell between 
midnight and noon. In this year A. D. 1827= A. M. 5831, 
the sum of the epactwas -3175; and OdO-> -3175 =6825 and 
Od-5— 3175 =1825 : the former=16h. 22m. 48 s. thelatter 
to 4 h. 22 m. 48 sec. A. D. 1827 the true mean vemal equi- 
nox, from the Tabular corrected as before, was March 11, 7 h. 
37m. 12 sec: and 16 h. 22m. 48s. the equinoctial time at 
mean midnight next ensuing A. M. 5831 is the complément 
of that on 24 hours ; 4 h. 22 m. 48 sec. the equinoctial time 
at mean noon next ensuing is its complément on 12 hours. 

With respect to any other meridian, (for instance that of 
Greenwich,) equinoctial time for this meridian A .M. 1 B. C. 
4004 was Od. Oh. Om. s. at 21 h. 39 m. 13 sec. after mid- 
night, April 24 j and therefore was 2 h. 20 m. 47 sec. or 
Od-097 766 2 at midnight April 25 ; d.597 766 2 at mean 
noon, the same day. Hence, for this meridian, A. M. 5832 
A. D. 1828, we hâve 

d. 
0.597766 a 

—559 75 
0.038016a -oh. 54m. 44*68. 
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Equinoctial time at mean noon^ A. D. 1828. We had tbe 
M. V. E. at Jérusalem that year^ 

h. m. 1. 

March lo 13 26 3.4 
— 3 20 47 

At Greenwich March 10 11 515*4 

Comp. on 13 h. equinoctial time at mean noon, + o 54 44*6 

March 10 13 o o*o 

The true mean eqtiinox indeed for this meridian A.D. 1828 
according to the solar Tables of Delambre and sir John Her- 
scheb was March 22 (=10) at 13 h. 2 m. 5905 ; so that the 
equinoctial time at mean noon next after the equinox was 
the complément of 24 hours not of 12. Our own Tabular 
Equinox is reduced to Delambre's by adding to it the différ- 
ence of standards (Delambre^s mean tropical year and ours) 
for 5831 years. This difference=0 d'000014 in one year, and 
therefore dOOO 014 x 5831 or 0d081634 in 5831 years. 
"We add this to the sum of the epact^ d-55975, in 5831 years ; 
and subtract the sum^ d*641 384^ from the equinoctial 
time of the epoch^ at mean noon^ A. M. 1, 0.597 766 2. The 
différence is d-956 382 2 = 22 h. 57 m. 11422 sec. We hâve 
then the mean Y. E. at Greenwich A. D. 1828^ according to 
sir John Herschel^ 

h. m. 8. 
March 33 i 3 59*05 £rom noon. 

Comp. on 34 h. equinoctial time + 33 57 11*433 

March 33 o o 10.473 mean noon. 
There is an excess indeed of 10-472 sec. in this instance 
above the point of mean noon^ conceming which we hâve 
said something ekewhere^ According to sir John Herschel 
himself " mean equinoctial time for the meridian of Green- 
wich at mean noon, A. D. 1828, was d.956 261. The differ- 
ence between this and what we hâve made it, (0 d-956 382 2) 
is 0d.000 121 2=0h. Om. 10471 68sec. also. 

Section XVI. Table xxix. — Sum of mean solar time in mean 
solar days and nights, in the equable year^ Cyclical or 
Nabonassarian,Jrom one to 7000 equable years. 

■ OatlineB of Astronomy, §. 937. a Outlines of Astronomj, § 938. 
p. 64a. p. 643. 

t VoL hr. AppendiXf ch. i. 
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Table xxx. — Bam of mean solar time in mean solar days and 
nights, in the mean tropical y car of the Faati^firom one to 
7000 tropiccU years. 

Table xxxi. — Sum of mean solar time in mean solar days and 
nights, in the mean Jtdian year, firom one to 7000 Julian 
years. 

Table xxxii. — Sum ofmean solar time in mean solar days and 
nights, in the mean sidereal year of the Fasti,Jrom one to 
7000 sidereal years. 

Table xxxiii. — Sum ofmean solar time in mean solar days and 
nights^ in the mean anomalistic year of the Fasti^from one 
to 7000 anomalistic years. 

Table xxxiv. — Precession ofthe m^an Jtdian year on the mean 
tropical of the Fasti^frùm one to 7000 years. 

Table xxxv. — Precession of the mean sidereal year of the Fasti 
on the mean tropical, from one to 7000 years. 

Table xxxvi. — Precession of the mean anomalistic year of the 
Fasti on the mean tropical, from one to 7000 years. 

Table xxxvii. — Precession of the mean sidereal year of the 
Fasti on the mean Julian, from one to 7000 years. 

Table xxxviii. — Precession ofthe mean anomalistic year ofthe 
Fasti on the mean Julian, from one to 7000 years. 

Table xxxix. — Precession ofthe mean anomalistic year of the 
Fasti on the mean sidereal, from one to 7000 years. 

The first five Tables which foUow (from the xxixth to the 
xxxiiid both inclusive) are sufficiently intelligible from their 
titles. They are intended to shew the sum of mean solar 
time^ measured by the period of 24 hours perpetually^ in the 
equable year^ in the mean tropical^ in the mean Julian^ in 
the mean sidereal^ and in the mean anomalistic^ respectively^ 
from one year to 7000 years of each kind. 

It is superfluous to say any thing more in this part of our 
work of the equable year, of the mean tropical of the Fasti, 
or of the mean Julian. But with respect to the mean side- 
real year, it is usually defined by astronomers to dénote the 
interval, measured in mean solar days and nights and their 
aliquot parts, which is observed to elapse between the de- 
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parture of the sun from a given point of the ecliptic^ assumed 
to be fixed, in one instance^ and its retum to it and its de- 
parture from it again, in the next. Any point of the ecliptic 
is compétent to answer this purpose of defining the begin- 
ning and the end of the mean sidereal year perpetually; 
whether it is also the locus of a star or not. But if some 
such object as a star is always on that point or near it^ the 
name of the mean sidereal year^ so defined and so measured 
perpetually^ applied to this complex of mean solar time^ is 
only so much the more proper for it 

It bas not been known to modem astronomers^ (though it 
was always possible to hâve been so known, and if we are not 
mistaken it was well known to the astronomers of antiquity, 
especially to those of Egypt,) that the mean sidereal year in 
this sensé never had a différent beginning, in constant con- 
nection with the présent System of things, from that of the 
mean tropical ; that at the actual beginning of this System 
and at the moment of the mean vemal equinox for the pri^ 
mary meridian the sun was in conjunction simultaneously 
with two remarkable stars, both situated in the zodiac : two 
stars which (if we may yenture without presumption to ex- 
press such an opinion) the Creator himself might bave pur- 
posely so disposed, to define and point ont both the begin- 
ning and the ond of the sphère of bis own constitution, the 
Primitive Sphère of ail mankind, the Mazzaroth or Mazza- 
loth of Holy Writ^. 

When the ancient Egyptians in aftertimes laid down the 
zodiacal figures on the surface of the sphère, with a singular 
felicity in the choice of the position, they fixed thèse two 
stars on the top of the homs of the Bull ; one on the north 
hom the other on the south hom. Since this time they 
hâve always made part of the constellation of the Bull ; and 
they are still known to astronomers by the names of Brjra 
and Zrjra Tauri respectively. 

The position of thèse stars relatively to the ecliptic is such 
that the actual path of the sun along that circle passes be^ 
tween them ; and if thèse two stars be supposed to be joined 
by an arc of the sphère, and two Unes to be let fall, one from 
one of thèse stars the other from the other, perpendicular to 

^ Fasti, iii. 250. Dus. zv. cb. iii. Sect. ii : 258. Sect. iy. 
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the ecliptic ; the distance of the point of intersection of either 
with the ecliptic £rom the arc^ which connecta them^ even at 
présent is nearly the same^ and originally was probably much 
more so. Ât the beginning of things thèse two stars were 
situated about one degree on either side of this arc of con- 
junction -, &7JTa Tauri to the west of it^ (rjfra Tauri to the east : 
while the sun at the same point of time was stationed as 
nearly as possible on the point of the intersection of this arc 
with the ecliptic itself. 

Under such circumstances it is évident that the mean tro- 
pical year^ determined and measured perpetually by the de* 
parture of the mean sun from the point of the mean vemal 
equinox and by its retnms to it again^ and the mean sidereal 
year^ similarly defined and limited by the departure of the 
mean sun from the arc of conjunction of thèse two stars and 
by its retums to it again^ must hâve had the same actual be- 
ginning ; and that as the mean tropical year of our earth has 
always borne date from the article of the primary mean vemal 
equinox, that of Â. M. 1 B. C. 4004 for the proper meridian^ 
80 has its mean sidereal year always donc so from this primary 
mean conjunction with /3^a and (rfra Tauri : whether astro- 
nomers hâve been aware of the fact or not. The mean sun 
was in that state of conjunction with thèse two stars for the 
primary meridian^ April 25 at midnight, B. C. 4004. At 
présent it is so every year on or about June 1 Old style, 
June 13 New style. 

The mean length of the sidereal year, which we deduce 
from the mean tropical year of our Fasti and the mean an- 
nual rate of the procession^, is the quotient of the sum of 
mean solar time contained in 25 885 tropical years divided 
by25884: viz. 865 d. 6 h. 9 m. 9 sec -567 454 798 831. The 
length of our tropical year is 365 d. 5 h. 48 m. 50-4 s. Con- 
sequently the excess of our mean sidereal year over our 
mean tropical is 20 ul 19 sec -167 454 798 331. And this is 
the time which, vrith the mean motion of our solar Tables, 
corresponds most exactly to the arc of procession, 

50"069 541 029 207 232 267, 
which makes the real différence between the mean tropical 
year and the mean sidereal perpetually''. It is very observ- 

> Fasti, iv. 146, 147. Dise. xy. ch. ziii. sect. ix. 
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able that the mean sidereal year thus obtained différa hy a 
Bcarcely appréciable quantity £rom that which is proposed in 
Mr. Baily^B Tables and Pormutex, 

865256 361 2=365 d. 6h. 9m. 98ec-60768: 
though that of Bessel indeed is 

365-256 374417=365 d. 6h. 9m. 10-749 6288sec.' 

The mean anomalistic year^ as astronomers call it^ is the 
interval measured in mean solar time which is observed to 
elapse between the departure of the sun from the apogée or 
the périgée of the solar orbit in one instance and its retum 
to it again in the next. Historical chronology has no par- 
ticular occasion for this form of the mean solar year ; but 
astronomers make fréquent use of it : for which reason we 
hâve giyen it a place in our Tables. Besides which it is hj 
ail means désirable to shew that the proper anomalistic jear 
of our own sjstem has no absolute epoch in constant con- 
nection with it différent from that of the proper equable» the 
proper tropical^ the proper Julian^ the proper sidereal also. 
We hâve aJready seen* that A. M. 1 B. C. 4004, at the com- 
mencement of things^ the apogée of the solar orbit itself was 
coinciding with the mean yemal equinox. It follows that as 
the mean tropical and the mean sidereal, so the mean anoma- 
listic^ year, with which our own System always has been and 
still is properly connected^ must hâve taken its rise together 
with the rest : and all^ in conjunction with this System^ at the 
point of the mean and of the true vemal equinox A. M. 1 
B. C. 4004. 

The différence of the mean anomalistic year of our Fasti 
and the mean tropical year is the arc of 61"- 729 541 reduced 
to mean solar time ; and this being compounded of two élé- 
ments^ the arc of precession, 59"- 069 541 and the arc de- 
scribed every year by the line of the apsides eastward^ 11"'66, 
we obtain this différence in mean solar time most exactly as 
follows : 

^ d. h. BL 8. 

i. 50060 541 = o 20 19.167 454 798 331 



1 1 (l^ble viii P. ii) « 4 27-844 316 666 52 

*o » 14.609 689 999 993 

•06 = i«46o968 999 999 2 

61-729541 » o o 25 3-0824304648422 

Mean tropical year . . . . 365 5 48 50-4 
Mean anomalistic year . . 365 6 13 53-482 430 464 842 2 

y P. 16. z p. 270. • Supra, 202. Cf. Fasti, ii. 130. DisB. ix. ch. vL 
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We bave added to thèse Tables of mean solar time ox 
Tables of Precesnon^ (Table xxxiv — xxxix) ; by which term 
we understand in this instance the ex<^ss of one of thèse 
forms of the mean solar year over another^ the greater over 
the less : the excess of the mean Julian mean sidereal and 
mean anomalistic over the mean tropical^ the excess of the 
mean sidereal and mean anomalistic over the mean Julian^ 
and the excess of the mean anomalistic over the mean 
sidereal. 

Precession of the meaD Julian \ ,J La ^r «,— » -r*i«- *;«* 

over the mean tropical } ' " 9^ of mean «dar time. 

Of the mean sidereal » 30 ip-iôy 454 798 J31 

Of the mean anomalistic » 25 3*082 430 464 842 2 

Precession of the mean sidereal 1 ^ ^ ^^ ^ ^^o ««, 

over the mean Julian / ' 9 P'S^î? 454 798 33i 

Of the mean anomalistic « 13 53-482 430 464 842 2 

Precession of the mean anoma- 1 . .^ «, . «*,- a<a ^w, ^ 

listic over the mean sidereal | " ^ ^^'PH 975 666 51 1 2 

In thèse Tabular schemes of the Precession in question 
however we proceed upon an hypothesis which is partly true 
and partly not so; viz. that either thèse varions forms of the 
mean solar year, thus compared together, proceed in periods 
of fonr years alike^ and therefore bave a common cycle of 
leap-year; or that the Julian year, compared with each of 
the other three, increases like them regularly every year by 
an amount of mean solar time equal to its proper epact over 
and above the intégral period of 365 days and nighta 
complète. 

This hypothesis may be considered true and consistent 
with the matter of fact^ in the case of the mean tropical, the 
mean sidereal^ and the mean anomalistic years. AU thèse 
years took their rise together^ A. M. 1 B. C. 4004, at the 
same moment of time ; and ail bave since proceeded together 
in conjunction both year by year, and in periods or cycles 
of four years perpetually. In the case of thèse three kinds 
of year therefore, and in the comparison of one with another, 
the greater with the less, the Tabular Precession must always 
represent the truth. 

But with respect to the Julian year, there is no such thing 
de facto as the mean Julian year of 865 days 6 hours per- 
petually. There is noue such but the year of 865 days at 
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one time and of 366 at another. In the case of the Julian 
year therefore the Tabular Precession will not always cor- 
rectly represent the excess of the actnal Julian year over 
the mean tropical^ or that of the mean sidereal or the mean 
anomaliatic year over the actual Julian. It will do so only 
when the mean Julian time of this Table of Precession is 
equal to the actual Julian ; that is^ once in four years and in 
the second year of the proper Julian cycle of leap-year. 

For as the first year of mundane time, the first year of each 
of thèse kinds of year alike, de facto coincided with the second 
year of the Julian cycle of leap-year, B. C. 4004, not with the 
first, B. C. 4005 ; if they proceeded in the period of four years 
ever after in common, the epoch of that period must hâve 
been the second year of the Julian cycle of leap-year : and the 
Julian leap-year, in the proper Julian cycle of that kind, must 
be the third year of such a period perpetually. The rule then 
is, having given a certain number of years from A. M. 1 B.C. 
4004, both in the Julian sera, and in that of any other of thèse 
kinds of years, to divide it by four ; and if there is no re- 
mainder, the Tabular Precession of the mean Julian year of 
the given amount over the same number of mean tropical years, 
or the Tabular Precession of the given number of mean side- 
real years or of mean anomalistic years over the given numbeir 
of mean Julian, will agrée to the same thing in the actual 
Julian also. If there be a remainder of one, the Tabular 
Julian Precession must be diminished by 6 hours. If a 
remainder of 2, it must be diminished by 12 hours. If there 
be a remainder of three, this will imply that the last yeai of 
the number is leap-year in the actual Julian year of the 
same time ; and therefore the Tabular Precession in this case, 
but in this only, must be increased by 6 hours. 

We may illustrate the relation of thèse varions Tables to 
each other, and at the same time verify the accuracy of each, 
by tinding both the sum of mean solar time and the différent 
amounts of the Precession in each, for 5804 years, from 
A. M. 1 B. C. 4004 to A. M. 5805 A. D. 1801. 

i. Table xxx. 5804 years. ii. Table xxxi. 5804 years. 

d. h. m. 8. d. 

5000» 1836 ail 600 5000 "* I 836 350 

800 » 393 193 19 13 O 800 « 393 300 

4 » 1 460 33 15 31-6 4 » I 461 

5804 » 3 119 866 o 37 316 5804 « 2 119 911. 
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iii. Table zzxii. 5804 yeaiB. 

d. h. m. I. 
5000-1826281 19 17 17-374 
800- 292 205 2 7 33964 
4-i I 461 O 36 38*270 



hr. Table xxziii. 5804 yean. 

d. b. m. s. 
5000=1 826 298 5 36 52.152 
800- 292207 17 13 5-944 

4- I 461 O 55 33-930 



5804-2 1X9 947 22 I 29-508 5804-2119966 23 45 32.026 



iv. Table xxziv. 5804 years. 
5000- 38 18 o o 

800- 6 4 48 o 

4- 44 384 



y. Table zxxv. 5804 yeara. 
5000- 70 13 17 17274 

800- II 6 55 33964 

4— I 21 16-670 



5804- 



44 33 33 384 



5804. 



81 21 34 7.908 



vi. Table xxxvi. 5804 years. 
5000- 86 23 36 52.152 
800- 13 22 I 5.944 
4^" I 40 12330 

5804- 



vii. Table zxxvii. 5804 yean. 
5000- 31 19 17 17.274 

800- 537 33.964 

4- 3^ 38270 



100 23 18 10-426 



5804- 



36 22 I 29-508 



▼iii. Table xxzviii. 5804 yeare. 

5000- 48 5 3^ 63IÔ3 

800- 7 17 13 5-944 

4" 55 33-930 

5804- 



ix. Table xzxix. 5804 jrean. 
5000- 16 10 19 34-878 

800- a 15 6 31*981 

4- 18 55<56o 



55 33 45 33 <>a<> 



5804- 



19 I 44 2-519 



It is manifest too that, haying the sum of mean solar time 
in 5804 mean tropical years given firom Table xxx^ we can 
chtain the sum in the same number of mean Julian^ mean 
sidereal, and mean anomalistic years^ by adding to it the 
Preoession from thèse différent Tables. 

d. h. m. t. 
2 119866 O 27 31-6 

+ 44 23 33 384 



i. Table xxx. 5804 tropical years 
Table zxxiv. 



ii. Table xxxi. 5804 mean Julian years 
Table xzxvii. . 

iii. Table xzzii. 5804 mean sidereal years 
l^ble: 



3 119 911 000 
+ 36 22 I 29.508 

2 119 947 22 I 39.508 
•f 19 I 44 3.519 

iv. Table xxxiii. 5804 mean anomalistic years 2 119 966 20 45 32-027 



Table xxx. 5804 mean tropical years 
Table xxxv. 

V. Table xxxii. 5804 mean sidereal years 

Table xxx. 5804 mean tropical years 
Table xxxvi. 



2 119 866 o 27 21.6 
-h 81 21 34 7.908 

2 119 947 22 I 29.508 

2 119 866 o 27 31-6 

+ 100 23 18 10.436 



vi. Table xxxiii. 5804 mean anomalistic years 2 119 966 23 45 32-026 
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, d. h. m. a. 

Table xzzi. 5804 mean Julian years ai 19 911 o o o 

Table xxxviii + 55 «3 45 32.036 

vii. Table xxziii. 5804 meananomalistic years 3119966 33 45 33-036 

It is évident aUo that the 5805tli tropical ingress^ sliewn 
by Table xxx, is altogether the same with that which ia 
shewn A. M. 5805 A. D. 1801 in our Solar Cycle, division B 
of our General Tables. 

A.M. 5805 A.M. 1801. 

Tab. MeanV.E. .. Marcb 9 o 16 l'i 
Correction .. + 3 o 11 9-6 

True MeanV.E. Marchii 03731-6 

Table xxx. Sum of mean solar time \ d. b. m. s. 

in 5804 mean tropical years J ^ 119 866 o 37 31-6 

The epoch of this Table in the first year being midnight ; 
it is implied by this too that the 5805th vemal ingress took 
place Oh. 27m. 21-6 s. after midnight. 

By means of thèse Tables of Precession also we may still 
fîirther confirm the important truth of which we hâve so often 
had occasion to make mention; the dépression of the epoch 
of mean annnal Julian time, in constant connection with the 
présent system of things, from April 25 to April 24. 

The sum of mean solar time, measured perpetually by the 
period of 24 hours, in 5804 mean Julian years cannot be ei- 
ther more or less than 2 119 911 days. Now this sum of 
2 119 911 mean solar days must be the same thing in itself 
whether it be reckoned from April 25 A. M. 1 to April 25 
A. M. 5805, or from April 24 A. M. 1 to April 24 A. M. 5805. 
But if the primary epoch of mean annual Julian time in con- 
stant connection with the présent system of things was actu- 
ally April 25, and this primary epoch has never varied from 
itself even in tenus ; the sum of mean annual Julian time 
from A.M. 1 to A.M. 5805 must hâve been reckoned de facto 
perpetually from April 25 not from April 24. 

We hâve seen then that the sum of mean solar time in 
5804 mean tropical years plus the Precession of the same 
number of mean Julian years on that number of mean tro- 
pical is absolutely equal to the sum of mean solar time in 
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5804 mean Julian years reckoned from the same nommai 
Julian epoch to the same perpetually. If then this epoch has 
always been April 25, and April 25 has never yaried even in 
terms, the mean annual Julian Precession in 5804 years 
added to the 5805th mean vemal ingress should bring us to 
April25 A.M. 5805. 

Now A. M< 5805 A. D. 1801 . « h. Bk t. 

we hâve the mean V. £. Marcb 11 o 37 31-6 

The Precession, 5804 years . . + 44 ^3 32 38*4 

April 35 G o-o 
It appears then that the Precession, added to the 5805th 
vemal ingress, whether from Table xxx or from the General 
Tables, does actually bring us to April 25 at midnight. A, M. 

5805 ; i. e< to the Julian epoch of origination of the entire 
succession of mean annùal Julian time from A. M. 1 to A. M. 
5805. Ajid this would seem to be a sufficient proof that this 
Julian epoch of origination could never hâve yaried, (at least 
in tenus,) from A.M. 1 to A.M. 5805. But whether it might 
not haye yaried in reality though not in tenus ; that would 
still be open to question. It never could be considered to be 
decided by this kind of proof. 

We are bound therefore to consider further that eyerjr 
Julian tenu, under whatsoeyer dénomination, has its proper 
place in the order of the hebdomadal cycle, the order of heb^* 
domadal feriœ; and that this order de facto has neyer yaried 
from the beginning of things to the présent day. The mean«* 
ing and yalue of Julian tenus, in one and the same nominal 
order of sucl^terms, may hâve yaried between thèse extrêmes; 
but the order of feriae to which they haye been perpetually 
attached (the actual order at least) has never varied, nor evet 
been disturbed. Now the feria of origination in the regular 
succession of such feriœ, in constant conjunction with Julian 
time both noctidiumal and annual, and in constant connec- 
tion with the présent System of things, A. M. 1 was the feria 
prima; and therefore, as we demonstrated supra,^ A. M. 5805 
in the same kind of conjunction and in the same kind of coU'* 
nection, (never once interrupted down to that point of time,) 
this feria of origination must hâve been the feria quarta. If 
80, April 25 A. M. 5805 should hâve been the feria quarta : 

b p. 2l8. 
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and yet it is certam that it was the feria quinta : and that 
April 24 was the feria quarta, Wliat then can be inferred 
firom thèse facts^ exeept that April 24 was as truly the Julian 
exponent and Julian représentative of the feria of origination 
A. M. 5805, as April 25 A. M. 1? Consequently that, while 
the nominal value of this perpétuai Julian exponent and re- 
présentative of the feria of origination has continued the 
same from A. M. 1 to A. M. 6805, its real value somewhere or 
other between thèse extrêmes has undergone a change ; by 
virtue of which April 24 has stept into the place of April 25, 
a lower Julian term, in constant connection with the feria of 
origination, into the place of an higher : so that a lower Ju- 
Uan term in the regular order of such tenus in constant con- 
nection with the actual and regular order of feri» in the heb- 
domadal cycle, from the first, is now équivalent to an higher 
feria; i. e. to the next above itself. 

It follows that if we would recover the Julian epoch of 
origination, from the mean vemal ingress and the Julian 
Precession in a particular year (afker B. C. 672), we must 
diminish the latter by one day ; just as in finding the true 
mean longitude of the Julian epoch of origination in any year 
after the same date, from the accumulated annual incrément 
in Table x, we saw it was necessary to diminish this too by 
one day's mean motion, to make it express the truth<^. But 
with regard to the relation of the mean tropical year to the 
mean sidereal and mean anomalistic, or to that of either of 
thèse years to the other; it does not appear that it îs any- 
thing différent at présent from what it was at first. Each of 
thèse years, the mean sidereal and the mean anomalistic, set 
out at first from the same point as the mean tropical; the 
point of the mean vemal ingress A. M. 1 : and each has gone 
on advancing upon that point at a certain rate annually ever 
since; and the absolute amount of that advance up to a given 
time has always been measured or measurable by our Tables 
of Precession, adapted thereto from the first. 

The relation then of either of thèse forms of the mean solar 
year to the mean tropical has never varied. They stand in 
the same relation to the proper epoch of the mean natural 

c Supra, page a 1 7. 
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year^ Ihe point of the mean yemal ingress^ at présent as ever^ 
mutaiis mutandia ovlj. The relation of each to the mean 
Julian year^ with which too they set ont in conjnnction as 
much as with the mean tropical at first^ has yaried. They 
set out along with the mean Julian year at first on Âpril 25 : 
and therefore the adyance or precession of either on the 
Julian year ever after was properly referrible to April 25. It 
began with being referrible to April 25 : but it has ended in 
being referrible to April 24. And this is apparently the same 
thing as if the mean sidereal or mean anomalistic Precession 
on the mean Julian year bad been diminished by a day; 
though in reality the Precession itself has always continued 
the same ; but the Julian epoch to which it was constantly 
to be referred has undergone a change in terms amounting 
to a day : i. e. from April 26 to April 24. It is manifest that 
the sidereal Precession in 5804 mean sidereal years oyer 5804 
mean Julian years is just the same in itself, and neither more 
nor less than 36 d. 22 h. 1 m. 29-508 sec. whether it be reck- 
oned at présent from April 25 or from April 24 : and yet the 
sidereal epoch, A. M. 5805, reckoned from April 24 by means 
of this Precession would be May 30 22 h. 1 m. 29-508 sec. and 
reckoned from April 25 May 31 22 h. 1 m. 29-508 sec.: i.e. 
one day later in one of thèse cases than the other. The same 
thing holds good of the anomalistic Precession, 55 d. 23 h. 
45 m. 32-026 sec.: which is just the same in itself whether re- 
ferred to April 24 or to April 25 : yet the epoch recoyerable 
from the former is June 18 23 h. 45m. 32-026 s. and from the 
latter is June 19 23 h. 45 m. 32026 s. The absolute sum of 
mean sidereal time in thèse 5804 mean Julian years is simply 
the absolute sum of mean Julian -h the sidereal Precession in 
the same ; and the absolute sum of mean anomalistic is the 
sum of mean Julian 4 the anomalistic Precession: and that 
too whether the sum of mean Julian is reckoned from April 
25 A. M. 1 or from April 24 A. M. ] perpetually. 

Nor is it any difficulty that the epoch of mean sidereal 
time in one of thèse cases and that of mean anomalistic in 
the other, recoyerable from the epoch of mean tropical plus 
the sidereal Precession, or the epoch of mean troficsl pltis the 
anomalistic Precession, is one day greater in each of thèse in- 
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stances^ as our synopsis supra^ shews. The epoch of référ- 
ence in thèse latter instances is the point of the mean vemal 
ingress^ the epoch of origination of mean annnal natnral time 
perpetually; that in the former is a fixed Jnlian term^ the 
epoch of origination of mean annual Julian time. The for- 
mer has continned the same in terms throughont^ and has 
nominally maintained the same relation to every thing else 
perpetually. The latter has not continned the same in terms; 
thongh its real value may still be the same which it always 
was. 

It follows from thèse several facts laid together, (and as it 
appears to us with démonstrative certainty^) that the Julian 
epoch of mean longitude (the epoch to which the cumulative 
effect of the incrément in mean longitude in the mean Julian 
year is perpetually referrible), and the epoch of Julian Pre- 
cession (the advance of the mean Julian on the mean tropical 
year)^ hâve both fallen back one day on the epoch of mean 
longitude properly so called and the epoch of mean natural 
annual time, the point of the mean vemal equinox ; but that 
this epoch itself has never been disturbed. It remains the 
same in terms as ever^ in ail but the order of feriœ. It fol- 
lows that the sum of mean sidereal time and that of mean 
anomalistic up to a given date are still the same which they 
were from the first ; the sum of mean tropical time up to the 
same date^ plus the sidereal Precession in the one case^ and 
plus the anomalistic in the other ; or the sum of mean Julian 
up to the same date plus the sidereal or plus the anomalistic 
Precession also. But the sidereal or the anomalistic epoch in 
its proper aéra at a given time cannot now be obtained firom the 
Julian epoch of origination plus the sidereal or plus the anoma- 
listic Precession up to the same date ; only firom the epoch of 
mean tropical time (the epoch of mean longitude) plus the 
Precession. The latter still gives it correctly ; the former at 
présent one day in defect of the truth in terms at least.. 

Section XVII. Table xL — Diumal Accélération of the mean 
sidereal day on the mean solar day in mean sidereal time, 
from one day to 365 days. 

Table xli. Part i. — Conversion ofhours ofmean solar time into 

d P. 246. 
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mean sidereal, or Complément of mean solar hours in mean 

sidereal time,Jrom one hour to 24. 
Part n.~- Conversion of minutes ofm^ean solar time into mean 

sidereal, or Complément of the mean solar minute in mean 

sidereal time,from one minute to 60. 
"Paît in. ^Conversion of seconds ofmean solar time into mean 

sidereal, or Complément of the mean solar second in mean 

sidereal time, from one second to 60 ; also of décimal parts 

ofthe mean solar second from one to ten. 
Table iùn,^I>iumal Anticipation of the mean sidereal day on 

the mean solar day in mean solar time, from one day to 

865 days. 
Table xliii. Part i. — Conversion of hours of mean sidereal time 

into mean solar, or Correction of the mean sidereal fiour, 

from one hour to 24. 
Part ii. — Conversion of minutes of mean sidereal time into 

mean solar, or Correction of the mean sidereal minute, from 

one minute to 60. 
Part iii. Conversion of seconds of mean sidereal time into 

mean solar, or Correction of the mean sidereal second, from 

one second to 60 ; also of décimal parts of the mean side- 
real second from one to ten. 

The interval^ measured in mean solar time^ whicb is ob- 
served to elapse between the passage of a given star over a 
given meridian in one instance^ and the retum of the same 
star to this meridian, and its passage over it again^ is called 
by astronomers the mean sidereal day. This interval is ab- 
solutely invariable®. It is therefore the absolute measure of 
duration by the révolution of the earth about it's own centre ; 
î.e. by the diumal rotation e. And angular motion being 
measured or measurable by time perpetually, its proper 
measure in time is the snm of mean time which corresponds 
to an angular motion of 360 degrees in right ascension. 

The retum of a given meridian to the mean or hypotheti- 
cal sun« is a measure of duration too^ but in terms not of the 
diurnal rotation, (at least directly,) but of the mean nocti- 
diurnal cycle, or mean cycle of day and night; and this 

® Fasti, i. 47-58. Dise. ii. ch. i. section i — y, 
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measure also is invariable^ and the same for every meridian 
under the sun^ 24 hours of mean solar time alike for each. 
But it is a greater measure of dnration of its kind than tbat 
of the diumal rotation ; onlj in a fixed and invariable pro- 
portion^ each being estimated in terms of mean solar time 
alike. 

The noctidiumal cycle or mean solar day and night is 
Bubdivided into 24 smaller parts^ equal one to another^ called 
mean solar hours; the mean solar hour is subdivided into 
60 equal parts called mean solar minutes ; the mean solar 
minute into 60 equal parts called mean solar seconds : and 
80 on. The mean sidereal day is subdivided in like manner 
into 24 mean sidereal hours ; the mean sidereal hour into 60 
mean sidereal minutes; the mean sidereal minute into 60 
mean sidereal seconds : and so on. And as the chronometers 
or time-pieces of every kind^ (clocks, watchcs &c.) which are 
intended for common use^ are so constructed as to keep and 
shew mean time of the former description perpetually ; so 
are those^ which are intended for the use of astronomers and 
are kept in astronomical observatories, so contrived and con- 
structed as to keep and shew mean time of the latter descrip- 
tion. Between thèse two kinds of mean time in gênerai^ 
(both in the sum total and in the partsj one in terms of the 
other, there is a standing différence^ though both are divided 
and denominated alike. The mean sidereal day is less than 
the mean solar day in a certain proportion ; the mean side- 
real hour than the mean solar hour in a similar proportion^ 
and so on : though the name of a day and that of an hour 
are given to both alike. 

The Divine Wisdom at the beginning of things^ whensoever 
that was^^ seems to hâve been pleased so to adjust the acttuil 
rate of the diumal rotation^ and the mean rate of the annual 
révolution^ of the same material subject, our own planet^ the 
earth ; that the mean solar day and the mean sidereal day 
should each be the same accurate measure of the diumal 
révolution in terms of the annual perpetually; that 866 d. 
5 h. 48 m. 50 8ec-4 or 366*24225 retums of the same me- 
ridian to the same star or absolute point of space^ and 365 d. 
5 h. 48 m. 50 8ec«4^ or 865*24225 retums of the same meridian 

f et Fftsti, ii. 365 note. Diss. xL ch. iv. sect. vi. 
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to the mean sun, shoold always be equal to each other, and 
one be just the same measure of the annual revolatîon in 
terms of the 'mean sidereal day as the other in terms of the 
mean solar^^. 

It foUowB from this state of the case that^ though astrono- 
mers usually obtain the length of the mean sidereal day in 
terms of the mean solar and vice versa in a différent way and 
by an indirect process^' ; it mnst be possible to obtain either 
at once in terms of the other, from this double expression 
of one and the same thing, the mean annnal révolution, 

365 d-24225 in the mean solar day, 866d-24225 in the mean 
sidereal day. It is manifest that, if we divide 865*24225 
by 866*24225, it must give us the length of the mean 
sidereal day in terms of the mean solar day ; and if we divide 

366 d-24225 by 365 d-24225 it must give us the length of the 
mean solar day in terms of the mean sidereal. This is oon- 
firmed by the matter of fact. The quotient of the former 
division, carried ont sufficiently far, is 

G d«997 269 566 796 293 983 
and that of the latter is 

I d-oo2 737 908 881 023 485. 
The réduction of the former gives 

23 h. 56 m. 4 secopo 571 199 800 131 2 
the length of the mean sidereal day in terms of the mean 
solar day, i. e. in mean solar time, according to any standard 
which was ever yet assumed for it by astronomers themselves*^ : 
that of the latter gives 

24 h. 3 m. 56 860555 327 320 429 104 
the length of the mean solar day in terms of the mean side- 
real, i. e. in mean sidereal time, according to any standard 
which was ever assumed of that too. It makes no différence 
to the resuit in either case whether one tropical year in mean 
solar time be divided by one tropical year in mean sidereal 
time, and vice versa ; or any number of tropical years. 25885 
mean tropical years of our standard contain 9 454 295-64125 
of mean solar time, and 9 480 180*64125 of mean sidereal 
time ; and the former divided by the latter gives d'997 269 

ff Fasti, iv. 148. note. Dise. xv. ch. xiii. sect. ix. Appendiz^ ch. i. ii. 
h Pont^ulant, Précis d'Astronomie, i. 135 — 137. 
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566 796 2d3 988; the latter divided by the former gives 1 d-002 
737 908 881 023 485, as before. 

Thèse explanations having be^i premised, the principle of 
the Tables which follow from the xlth to the xliiird will easily 
be understood. 

h. m. s. 

The mean solar day « 34 o o 

The inean sidered in terme l = 23 56 4090 57 1 199 800 131 2 
of the mean solar J o u -r y ai y^ o 

Différence «03 55*9094288001998688 

'î^.rrhe^S.^dÙ} - '4_3_5^5 553n3«»4»9.04 
In terme of itself . . — 24 

Différence «03 5<5-555 32? 3^0 429 104 

This différence in the latter case we call the diurnal ac 
CBLERATioN of mcan sidereal time on mean solar \ becanse it 
measures the interval hj which mean sidereal time in a pro- 
perly regulated sidereal clock appears to gain every day on 
the point of mean noon or mean midnight, shewn by a duly 
regulated mean solar clock. And this same différence in the 
former case we call the diurnal anticipation of mean side- 
real time on mean solar ; because it is in fact the measure of 
the interval by which mean sidereal time, constantly reduced 
or equated to mean solar^ instead of gaining on the point of 
mean noon or mean midnight^ shewn by a good mean time 
clock, does in reality fall back npon it, and anticipate on it 
perpetually. 

Now the rate of the mean diurnal accélération being 
3 m. 56 8.-555 327 320 429 104 
that of the mean horary is 

98.^5647x971684546 
that of the mean sexagésimal 

In minutes 10 . . o s.- 164 374 532 861 409 i 

In seconds is . . . . o 8.'002 737 908 881 023 485 

In décimal parts of a eecond is o s.-ooo 373 790 888 loa 348 5 

On thèse data Tables xl-xli Part iii are constructed. And 
it is manifest that by means of thèse Tables a given amount 
of mean solar time is easily reducible to the corresponding 
amount of mean sidereal time. For every given amount of 
mean solar time contains the same amount of mean sidereal 
time, and the same in terms; and something more: one 
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mean solar daj one mean sidereal daj and an aliquot part of 
a day more ; one mean solar hour one sidereal hour and an 
aliquot part of an hour more; and so on. This excess of 
mean solar time over mean sidereal of the same dénomination^ 
we may call the complément of mean solar in mean sidereal 
time. It is an excess shewn by thèse Tables in each instance ; 
the addition of which to the given snm of mean solar time 
will couvert it at once from the given amount of mean solar 
time into the corresponding amount of mean sidereal. Thns 
the sidereal complément of one mean solar day is 3 m. 56 s. 
•555 327 320 429 104: and 24 h. + 8 m. 56 s • 555 327 820 429 
104 is the mean solar day in the form of the mean sidereal. 
The sidereal complément of the mean solar hour is 9 8-856 
471971684.546; and 1 h. +9 s- 856 471 971 684546 is the 
mean solar hour in tenus of the mean sidereal. 

The reverse of this process, or the réduction of a given 
amount of mean sidereal time to the corresponding amount 
of mean solar^ is commonly called the correction of mean 
sidereal time. For the éléments of mean sidereal time are 
nominally the same as those of mean solar. Both are termed 
days^ or hours^ or minutes^ or seconds^ alike. And yet the 
former in each instance are in reality less than the latter. 
The réduction of the former to the latter therefore is so far 
a correction of it; especially as it is a chauge made in the 
thing without any altération in the name. 

Now this correction in the entire period of 24 sidereal 
hours is nothing more or less than what we hâve agreed to 
call the diumal anticipation*^. This anticipation subtracted 
from 24 sidereal hours reduces them at once to their équiva- 
lent value in mean solar hours : 

h. m. 8. 
24 O O'O 

- 3 55909 438 800 199 868 8 



33 5^ 4-090 571 199 800 131 a 
i. e. the mean sidereal day, or period of 24 mean sidereal 
hours^ in tenus of the mean solar day, or period of 24 mean 
solar hours. 

Such being the stated amount of the correction of the 
mean sidereal period of 24 hours, that of the sidereal hour ia 
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9 8.. 839 559 533 341 6612. 
That of the minate is 

08.- 163 825 99a 322 361 02. 

That of the second is 

G 8.- 002 730 433 203 706 017. 
That of the lOth of a second is 

o 8.- 000 273 043 320 370 601 7. 

Thèse are consequently the éléments of the rest of the 
above Tables, xlii, xliii. Part i-iii. And thèse f nmish the cor- 
rection of any amount of mean sidereal time, from one day 
to 365 days, from one hour to 24, firom one minute to 60, 
firom one second to 60, and so on ; as the preceding do the 
complément of any amount of mean solar time similarly cir- 
cumstanced. 

Section XVIII. Table xliv. — Complément ofthe equable year^ 

Cycliçal or Nabonassarian, in mean sidereal time, from one 

to 7000 years. 
Table xlv. — 8um of mean sidereal time in the mean tropical 

year qf the Fasti, from one to 7000 years. 
Table xlvi. — Complément of the mean Julian year in mean 

sidereal time, from one to 7000 years. 
Table xlvii. — Complément of the mean sidereal year of the 

Fasti in mean sidereal time, from one to 7000 years. 

The principle, (which has just been explained,) of the com- 
plément of mean solar time in terms of sidereal, is easily 
extended from one period of 24 hours of mean solar time and 
its component parts, to any number of such periods and their 
component parts. The equable solar year is one such com- 
plex of periods of 24 hours of mean solar time. The mean 
tropical year is another. The mean Julian is a third. The 
mean sidereal year is a fourth. The mean anomalistic year 
would be a fifth. 

Thèse four Tables (xliv-xlvii inclusive) supply the neces- 
sary data for the réduction of the sum of mean solar time in 
any of thèse four kinds of the mean solar year, from one 
to 7000 years respectively, to the corresponding amount of 
mean sidereal time; and that with no more trouble than 
merely the addition of the sidereal complément on the pro- 
posed sum of mean solar time to this sum itself . 
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We begin with the xlivth, the sidereal complément of the 
equable year^ the nature of which is to consist of 865 période 
of 24 hours of mean solar time perpetuallj. Now if there be 
an excess of 3 m. 66 s.- 555 327 320 429 104 of mean sidereal 
time in any one period of 24 hours of mean solar time^ in 
every complex of 865 such periods there must be an excess 
of 23 h. 59 m. 2 s.- 694 471 956 622 96 of mean sidereal time ; 
for 3 m. 56 s.- 555 327 320 429 104 x 365 = 

28 h. 59m. 2 s/ 694 471 956 622 96 exactly. 
This therefore is the proper complément of 865 equable solar 
days in mean sidereal time ; the addition of which to 365 
days of mean solar time wiU couvert them at once into their 
équivalent amount in mean sidereal time^ 

365 sidereal days + 23 h. 59 m. 2 s.- 694 471 956 622 96 of 
another. 

Bequired the sum of mean sidereal time^ measured per- 
petually by the period of 24 mean sidereal hours^ in 5808 
equable years, from Mesore 10 iEra Cyc. 0-1 to Mesore 10 
iEra Cyc. 5808-5809 Nab. 2549-2550. 

Table xliv. 

yn» d. h. m» ■■ 

Complément of 5000 = 4996 16 24 33*3597831148 

800 = 799 " 15 55-577 565^98 368 
8 « 7 33 52 31-555 775 652 983 68 

Complément of 5808 » 5804 3 32 49-49312406615168 

Tablb zziz. 

yrs. d. * 

Sum of m. time in 5000 » i 825 000 

800 « 292 000 

8 = 2 920 

h. m. 1. 

Sum of m. time in 5808 = 3119920 000 

Complément of 5808 » + 5 804 3 32 49*493 124 066 151 68 

Sum of sidereal time 2 125 724 3 32 49*493 124 066 151 68 

With respect to Table xIt : the length of the mean solar 
day in tenus of the mean sidereal obtained supra ^^ 
Id.- 002 737 908 881 028 485 multiplied by 
86400 seconds (=24 hours) gives 
86686 s.* 555 327 320 429 104 ; i. e. 
24 h. 3 m. 56 s.- 555 327 820 429 104 
of mean sidereal time exactly. But even this is not the ab- 

i P. 254. 
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soluté measure of the mean solar day in tenus of the mean 
sidereal; it is only a very close approximation to it It can- 
not therefore be any difficulty that even this excess of 

3 m. 56 s.- 555 827 820 489 104 
mnltiplied by 865-24225 does not amonnt to an entire pe- 
riod of 24 hours^ only to one whicb differs from it by an 
inappréciable quantity; for 24 h. =86400 seconds exactly; 
286 s.- 555 827 820 429 104 x 865-24225 
=86899 s.- 999 999 999 996 910 444. 
We assume then^ (and we think^ only justly^) that the trae 
sidereal complément of this particular complex of mean solar 
time^ 865*24225 mean solar days^ is one mean sidereal period 
of 24 hours exactly. On this datum Table xlv is constructed 
to shew the sum of mean sidereal time in any number of 
tropical years of our standard^ from one year to 7000. The 
différence between this and Table xxx^ which shews the same 
thing in mean solar time^ it will be seen on comparison, be- 
gins with one day ; and is ever afterwards accumulated at the 
same rate of one day for every year. 

Tablb xlv. Sum of mean sidereal time iji\ ^ dSx6Q^ 18 

7000 tropical yeaw / 5 3 Vô 

Tablb xxx. Smn of mean solar time in 7000 1 ^ ^^^ g-^ ,0 

tropical years / ^55^^^ '^ 

Différence . . 7000*00 

With regard to Table xlvi : 
Tablb xliv. — Sidereal complément b. m. 1. 

of 365 d. . . « 33 59 2694 471 956 62a 96 

Tablb xli P. i.— Sid. comp. of 6 h. = SP'^SS 831 830 107 276 

Sid. comp. of 365 d. 6 h. « 24 o i 833 303 786 730 236 
On which datum we hâve constructed this Table ; assuming 
that the sidereal complément of one mean Julian year^ 

365 d. 6h, is 

I d. oh. o m. I s • 833 303 786 730 236. 

Comparison of Table xliv and xlvi. 
5844 equable years» 5840 Julian. 

yean. h. m. s. 

Tab. xliv.— Comp. of 5000^4996 16 24 32-3597831148 

800- 799 II 15 55-577 6^5 398 3<58 
40- 39 33 ai 47-7788782649184 
4 * 3 33 56 10-777 887 826 4 91 84 
Comp. of 5844 - 5840 2 58 26494 1 14 504 578 24 
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Tab. xxix. ;«an. <y- d. 

Sum of mean time in 5000 » i 835 000 

800» 393000 

40» 14600 

4=^ 1460 

Sum of m. t. in . . 5844 = 3 133 060 i,r m. s. 

Sid. comp. 5844 y. = 5 840 2 58 36494 1 14 504 578 34 

Sum of sidereal time . . 3 138 900 3 58 36-494 114 504 578 34 

yean. d. h. m. s. 

Tab. xlvi.— Sid. comp. on 5000=5000 3 33 46-518 933651 180 

800» 800 o 34 36-6430393841889 

40= 40 o I 13 333 15^ 469^09 44 

Sid. comp. on . . 5840=5840 3 58 36-494 114504578 34 

Tab. xxxi. ye*™. d. 

Sum of mean time in 5000 » 1 836 350 

800= 393300 

40 « 14 610 

Sum of mean time in 5840 =■ 3 1 33 060 ^ „ , 

Sid. comp. on .. 5840 « 5840 3 58 36-49411450457834 

Sum of sid. time in 5840^3 138 900 3 58 36-494 114 504 578 34 

With respect to Table xlvii ; the proper sidereal complé- 
ment of our mean sidereal year is one day, plus the argu- 
ment or élément of Table iv^ Fart i, supra^, the mean annual 
incrément in right ascension^ obtained from the division of 
the period of 24 mean sidereal hours, or 86400 mean sidereal 
seconds, by 25884 1; i. e. 

38-3379^4019471488178. 

Reqmred the sum of mean sidereal time in 5804 mean 
sidereal years, 

Tab. xlvii. yea». d. h. m. s. 

Sid. comp. of 5000= 5000 4 38 9-847 
of 800 « 800 o 44 30-376 

4^ 400 13-353 

Sid. comp. of 5804- 5 804 5 33 53-575 
Sumofm.t.in58o4=3 119947 33 i 39-508 Supra 346. 

Sum of m. aid. t. «3 135 753 3 34 33-083 

It appears snpra (p. 246) that the sidereal Procession on 
5804 mean tropical 7ears=81 d. 21 h. 84 m. 7 s • 908. The 
sidereal epact, Tab. xlvii^ on the last complète day in the 

k P. 201. 1 Fastl, iiL 147, 148 note. Diss. xv. ch. xiiL Mct. ix. 
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sum of the complément of thèse 5804 years is 5 h. 22 m. 
58 8 • 575. And this shonld be the sidereal complément of 
that Frecession. We may easily put that to the te8t* 
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Section XIX. — On the Equation ofthe Tables ofmean motion 
in longitude to the Tables ofmean sidereal time; and on the 
Epoch of Origination of the mean sidereal time of the Fasti ; 
and on the Epochs of Table xliy and Table zlvi of mean 
sidereal time. 

Mean motion in longitude, as predicable of the sun, and 
mean sidereal time, are convertible terms ; so that (as astro- 
nomers appear to be agreed™) the former diyided by 15 will 
give the latter perpetually", and the latter multiplied by 15 
will give the former. Thus, 

3 m. 56 8 . 555 337 330 439 104 X 15 « 59' 8". 339 909 806 436 56, 
the mean diumal motion in longitude <*; and 
59' 8"- 339 909 806 436 56 divided by 15 =3 m. 56 8 • 555 337 330 429 I04* 
the mean diumal accélération P. The mean horary motion 
in longitude^, 2'- 464 117 992 921 186 5 or 

2' 27"' 847 079 575 268 19, divided by 15, gives 
9 s • 856 471 971 684 546 the mean horary accelerationP; and 
9 s • 856 471 971 684 546, multipUed by 15, gives 
2^ 27"- 847 079 575 268 19 
the mean horary motion in longitude. 

It follows that our Tables of mean solar longitude (ix and x) 
are or should be critically adapted to our Tables of mean 
sidereal time (xliv and xlvi). And we hâve only to compare 
them together to see that they are. Tab. ix and x<i, 5844 
equable years, or 5840 mean Julian, exclusive of entire revo- 
ie Explanatioiu of the Nantical o Table vii, P. i^ p. ao6. 
Almanac. P Table zl, p. 255. 

n See Table xzyi, P. ii, sapra, 219. 4 P. 219. 
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lution8,=44° 86' 87"- 411 717 568 678 6 : Tab. xKt and xlvî' 
5844 equable years^ and 5840 mean Julian^ in mean sidereal 
time^ exclusive of entire periods of 24 hours = 2 h. 58 m. 
26 8 • 494 114 504 578 24. And the former of thèse, divided 
by 15= the latter; the latter, multiplied by 15 = the former. 

It follows that the epoch of the mean longitude of our 
Tables is that of the mean sidereal time also ; and the epoch 
of both is that of our Solar Cycle, the mean yemal ingreas 
perpetually, first for the meridian of Jérusalem, and through 
that for any other. We propose to iUustrate this by calcu- 
lating the mean sidereal time of April 25 at midnight A. M. 
5805 A. D. 1801, and that of Mesore 10 (Nab.) Mm Cyc. 
5808-5809, both from thèse two Tables xliv and xlvi re- 
spectively, and from the mean vemal ingress A. M. 5805 
A. D. 1801. 

The mean vemal equinox A. D. 1801, from that of our 
Tables corrected, we hâve seen was March 11 Oh. 27m. 
21 s -6. We shall first of ail then get the sidereal time of 
midnight, March 11, by subtracting from this epoch the side- 
real complément of h. 27 m. 21 s - 6. 

i. Tablb xli. P. ii^ iii. 

Sid. comp. of 37 m. » 4 8 • 435 413 387 358 045 7 

— — 218. » o -057496086501493185 

— — .6=0 '001 642 745 338 614 091 

Sid. comp. of 27 m. 21 • 6 8. » 4 • 494 551 319 088 153 976 

Mean sidereal time, 

h. m. & h. m. •. 

ii. March 11 o 37 3i-6 » 000 

37 3i»6« -4-494 551 319 088 153 976 

March II 000= 23 59 55.505448780911847034 
Tab. xl. ■— 30 + I 58 16 . 659 819 613 873 13 

-^ — ^ 5 + 59 8.33990980643656 

April 35 o o o «id. 3 57 30-495178300331537034 
T ab. xl. 9 + 35 «8 • 997 945 883 861 936 

May 4 000 «id.3 33 49-493134084083463034 
Sup. p. 358. Sidereal time of I 

Mesore 10 iEra Cyc. V 3 32 49 • 493 124066 151 68 
580S-5809 . . . . J 

o o o - 000 000 01 7 931 7S3 034 

r P. 259, 260. 
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TaB. xlvi. jt%. h. m. •. 

Sid. comp. of 5000 » a 33 46-518933651 18 

800 » 24 26' 643 oap 384 188 8 
4" 7 '333^^5 '46930944 

Sid. comp. of 5804 " a 57 20-495 178 183 389 744 

h. m. s. 

A.M. I. April35 000 Midnight. Sid. time. 
5804 - + 3 57 30 • 495 178 183 389 744 



A. M. 5805. April 35 3 57 30 • 495 178 183 389 744 
From the Mean Y. £. 3 57 30-495 178 300 331 537 034 

o o 0-000000017931783034 

Thèse examples tben prove that the epoch of the mean 
longitude of our Tables is also that of the mean sidereal 
time ; and the epoch of both is the mean yemal ingress per- 
petually. It is clear too in this case, as much as in the 
parallel one of the mean longitude % that the mean sidereal 
time of April 25 at midnight, A. M. 5805 A. D. 1801, reck- 
oned from the mean vemal equinox A. M. 5805 A. D. 1801, 
is the same as that of April 25 at midnight brought down 
without any change from April 25 at midnight A. M. 1 
B. G. 4004 ; but it is one daj^s mean sidereal time greater 
than that of April 24 at midnight, reckoned from the mean 
vemal equinox A. D. 1801 also. Consequently it is clear, in 
this case as much as in the former, that the epoch of origi- 
nation of the entire succession of mean sidereal time from a 
fixed Julian epoch, such as we exhibit in this xlvith Table, 
has dropped from April 25 at midnight to April 24 at mid- 
night, and the mean sidereal time of the Table has dropped 
with it in the same proportion; somewhere between the epoch 
of the Table A. M. 1 and its proper epoch A. M. 5805. 

The mean sidereal time of April 25 or April 24 at a given 
time A. D. 1801, thus obtained from our Tables, is not indeed 
exactly the same which would be shewn, for the same day and 
the same time of the day and the same meridian, by the mo- 
dem Tables. But it differs only per accidena from it ; and it is 
easy to get the mean sidereal time even of the most accurate 
modem tables, for any epoch which may be proposed, from 

■ Supra, 217. 
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that of our Tables. And as tbis is a point which is both 
curions and interesting^ and higbiy important in confirma- 
tion of tbat prérogative whicb we claim for our Tables^ as 
tbe true représentation of mean equinoctial and of mean 
sidereal time for one meridian^ and tfaat the Frimary meri- 
dian^ from the first; it deserves to be illustrated hère by one 
example of the fact at least : though for the more complète 
exemplification of it we refer to our General Work*. 

Let it be proposed then to compare the mean sidereal time 
of April 24 old styles May 6 new style, at mean noon^ A.D. 
1801 for the meridian of Greenwich^ according to our Tables^ 
with that of the same day and the same time of the day and 
for the same meridian according to Bessel. 

The mean motion in longitude of one day according to the 
standard of Bessel is (f 59' 8''-330 22 : and the mean sidereal 
time of one day (the diumal accélération) is 3 m. 56 sec -555 
348. The former divided by 15 gives the latter ; and the 
latter miQtiplied by 15 gives the former. Consequently 125 
days' accélération of this standard =8 h. 12 m. 49 sec -418 5 
of mean sidereal time. 

Now the mean longitude of Jan. 1 mean noon^ for the 
meridian of Greenwich^ A. D. 1801^ according to Bessel was 
280° 39^ 13"17tt: and this being dirided by 15 gives the 
mean sidereal time of the same epoch^ 18 h. 42 m. 36 sec -878. 
We hâve then A. D. 1801 mean sidereal time, 

h. m. >. 

Jan I. m. n. i8 42 36-878 meridian of Greenwich. 
135 = 8 la 49418 5 
May 6 » Apr. 24. m. n. 2 55 26*296 5 

The first thing to be donc, in order to the équation of the 
mean sidereal time of our own Tables to this, is to equate 
the mean equinoctial time of our Tables to that of Delambre*s 
sohu* Tables. The standard of Delambre is 365 d- 242264. 
That of our Fasti is 365 d -24 225. The différence of standards 
is consequently Od. 000014: and in 5804 years this=lh. 
57 m. Osec-5184. 

t Vol. 17. Appendiz, ch. i. " Tables and Formulse, 270. 
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We haye then A. D. 1801— 

h. m. •. 

i. M. V.E.ofthe Tables Mar. ir. o 37 31 -6 at Jérusalem, 
odooo 014 X 5804 + I 57 ©•5184 

Mqi- Tr"TT7TriTft"^ / Eqoinox of the Tables 
Mar. II. 2 34 "•"8 4|;^^^çd^^Delambre's. 

+ 9 35 37-88' <^ 

Mar. II. 13 o o-o 

ii. Tablx zli. P. ï — ^iiî. 

h. m. 8. m. s. 

Sid. Com. 900 B I 38-708 348 

35 o =» 5-749 <5o9 

37 " o-ioi 303 

•8 *- 0*003 190 

•08 «- o-ooo 319 

•003 « 0-000 005 

Sid. Com. 9 b. 35 m. 371-883 » I 34-561 574 

Mean sidereal Hme, 
h. m. s. h. m. s. 

iii. Marcb II. 3 34 33-1184 ^ o o o-o at Jérusalem. 

j^ 9 35 37 883 + I 34561 574 

Marcb II. 13 o o-o o i 34-561 574 at Jérusalem. 

Meridîans, in mean Sid. t. + 33-137 116 

Marcb 11. 13 » o i 57-688 690 at Greenwicb. 
Table xl. + 30. — « i 58 16-659 830 
- + 14» — 55 "-774583 
April 34. 13 » 3 55 36-133093 
New it appears from Mr. Baily' that the mean longitude 
of Delambre Jan. 1 mean noon A. D. 1801 was 2''*65 less than 
that of Bessel at the same time. In mean sidereal time this 
=zft''65 divided by 16, i. e. 8-176 666. It may be assumed 
that this différence would stiU be the same 1^ days after^ 
May 6 (= April S4) mean noon. 
We hâve then, by the above. 



Mean Sid. Time April 34. m. n. 3 55 36-133093 Delambre. 

76 C" 



h. m. 

0-17S 6S6 



Mean Sid. Urne April 34. m. n. 3 55 36-399 758 Bessel. 
Bessel, supra, — 3 55 36-396 5 

Différence o o 0-003358 

And this différence, slight as it is, admits of explanation, 
though we cannot conveniently enter on the explanation of 
it herey. 

X Tables Bud Formulse, 270. y Cf. however vol. iv. Appendiz, ch. i. 
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The tme zéro or epoch of mean longitude^ of mean right 
ascension, of mean equinoctiid time, of mean solar time^ and 
of mean sidereal time, is conseqnently that of onr Tables ; 
but for one meridian only first and properly, the primaiy 
meridian^ the meridian of the ancient Jérusalem «: for any 
other^ secondarilj and through that. And we again recom- 
mend this point to the careful considération of ail astrono- 
mers ; hoping that they will not allow themselves to prejudge 
it, antécédent to ail inquiry and examination, merely because 
it is brought under their notice hj one who is no astronomer 
himself. For nothing can exceed the importance of this 
point, if tme, even to their own science. The Problem of 
the Longitude itself must be solvable by means of it, if it 
admits of solution at ail; if it is not an impossible Problem 
per se : for among the first and most indispensable conditions 
of the solution of such a Problem, the epoch of origination 
of mean solar time, the epoch of origination of mean side- 
real time, and the primary meridian, must demand a place ; 
and not one of thèse hitherto has been known. 

It follows however firom thèse premises that this xlvith 
Table (the Julian Table of mean sidereal time) is not more 
necessary for any practical use and application than the xth 
(the Julian Table of mean Longitude.) Nothing is wanted 
but division B of our Fasti Catholici perpetually. We hâve 
retained it however for the same reason as Table x. Both 
Tables in fact are the same thing in a différent form and 
shape. It remains only to say something of the proper epoch 
both of this xlvith Table and of the xlivth, whether in coming 
down from B. C. 4004 or in going back from A. D. 1801. 

We hâve provided this xlvith Table, as we did the xth, 
with a fourfold epoch, both for comiog down and for going 
back, and both from midnight and from noon, and both for 
the meridian of Jérusalem and for that of Greenwich. 

i. A. M. I B. C. 4004, mean 1 b. m. s. 

Sidereal Time. Meri- v April 35. o o o 

of Jer. mean midnight. J 

^At Greenwich April 25. o o a3'i37 116 318 005 377 795 

Meridian of Jer. at mean \ a..-:i ^- ^ • ^q ***. kk« fit:^ ^r^ ,-,-« 
noon / ^^^ ^^' ° ' 5^*^77 603 660 314 553 

Meridian of Greenwich April 35. o 3 31.404 779 978 319 939 795 
X Vol. ii. 58. Dise. ix. ch. iii. 
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ii. A. M. 5805 A.D. 18011 h. m. s. 

merid. of Jernsalem, > April 34. 2 53 23-939 850 861 860 64 

m. Sid. T. mean midn. J 

Meridian of Greenwich April 34. 2 53 47*066 967 179 866 017 795 

Meridian of Jérusalem, 1 a«-;i ^. ^ -- ^^ ^** »., ^ -*»« ^h^ ,«^ 
mean noon. ' | Apnl 34. a ^ 22-2^1 SM $22 075 193 

Meridian of Greenwich April 34. 2 55 45-344 630 840 080 569 795 

The Epoch of Table xliv, Mesore 10 iEra Cyc. 0—1 = 
April 25 A. M. 1 B.C. 4004, is the same as that of Table 
xlvi for either meridian. Mn Cyc. 5808—5809, Nab. 
2549—2550 Mesore 10 (Nab.) corresponded to May 4 O. S. 
May 16 N. S. A. M. 5805 A. D. 1801. The epoch of this 
Table tfaen in going back is 10 days' mean sidereal time later 
than that of Table xlvi, for either meridian. 

Mesore 10 Nab. 2549— 2550=May 4 A. D. 1801. 

^ridi^lif'je'lSer}^^^ 33"' 4V493 1^4066 151 68 
Meridian of Greenwich Mesore 10. 3 33 13630 340 384 157 057 795 

^^S'îf J^.'^"'}M«»""- 3 34 47-770 787 7»6 366 »3« 
Meridian of Greenwich Mesore 10. 3 35 10*897 904 044 371 609 795 

Section XX. Table xlviii. — Incrément or Décrément of the 
obliquity of the Ecliptic, Jrom one to 7000 mean Julian 
years. 

In this Table it is assnmed (according to Bessd) that the 
annual incrément of the obliquity (in going back from the 
epocb) or the nnmiRl décrément (in going forward firom it) is 
0"-457, subject to a secular correction of+0"- 000 5446 x#c 
in each instance ; in which k stands for the number of cen- 
turies before or after the epoch of the Table. This epoch 
is the fixed equinox of A. D. 1750; and the obliquity of that 
epoch^ according to Bessel also, is assumed at 

23^ 28' 17"- 65. 
The seciQar correction is négative in going back from this 
epoch^ positive in going forward ; i. e. it must be subtracted 
from the incrément found from the Table, in the former case, 
and added to the décrément found from it in the latter. 
The remainder or sum must be applied (with a positive sign 
in going back, with a negcdive in going forward, from A. D. 
1750) to the obliquity of the epoch, 28^ 28' 17"- 65. 
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Section XXI. Table xlix. Part i. — Lunar éléments cf the 
FhoBniœ Period. Mean diumal motion in longUnde^ firom 
one mean solar day to 365. 

Part ii. — Lunar éléments ofthe Phcemx Period. Mean horary 
motion in longitude, from one hour ofmean solar time to 24. 

Part iii. — Lunar éléments ofthe Phœnix Period. Mean sex- 
agésimal motion in longitude, from one minute ofmean solar 

time to 60. 

Part iv. — Lunar éléments ofthe Phœnix Period. Mean sexa- 
gésimal motion in longittuie, from one second ofmean solar 
time to 60 ; and in décimal parts of one second ofmean solar 
time. 

Table 1. — Lunar éléments of the Phcenix Period. Mean mo- 
tion of the Moon in longitude according to the Phcenix stand- 
ard, from one mean TVopical y car of the Fasti to 7000. 

Table li. — Lunar éléments of the Phcenix Period. Mean mo- 
tion ofthe Moon in longitude according to the Phcenix stand- 
ard, from one mean Julian year to 7000. 

Table Iii. — Lunar éléments of the Phœmx Period. Sum of 
mean solar time in the Phœnix month, from (me to 18 months 
ofthe Phcenix standard. 

With respect to thèse Tables, which are ail entitled '' Lunar 
Eléments of the Phœnix Period/' we necessarily refer our 
readers to vol. iii. 499-551^ Diss. xv. ch. ix. of our General 
work. In fact to the whole of that Dissertation. 

Section XXII. Table liii. — Cycle of the Dominical or Sunday 

Letter in the Julian year. 
Table liv. — Intervais, from the first day ofany one month to 

the first ofany other, in the Julian year, whether of 865 or 

0/366 day s. 

Thèse Tables require no explanation. 
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CHAPTER IL 
Examples ofthe use ofthe Tables. 



Section I. — Equation of the centre. 

i. Calculation of the Equation of the centre (E) at the 
V. E. A. D. 1800; from the Tables of the Pasti and the solar 
Tables of Delambre of A. D.1810. 

Vemal Equinox B.C. 4004— Vernal Equinox A. D. 1800 ««5803 mean 
tropical yeart. 

i. Table v, P. i. 5000 = 85 44 7705 

800 « 13 43 3*633 

3 * 3 5189 



AL {5803) « 


99 30 i6-5a7 - 99 30 1^5 


ii. SL » 360 
- AL « -99 30 


o-o Mean V. E. A. D. 1800 
165 


SL— AL — SA «360 39 43*5 » 8 30 39 43*5 From apogée. 

a »o as 43-6 Ip^om périgée, 
or 3 30 39 -735 J * ^ 


iii. Delambre, A D. 1810. 




SA « 3 30 30 = 
9-735 = 


I 53 3S-3 Diff. + 3*9 

+ 3*8 Sec. var. + 17*05 x o-i « 1*7 


SA « 3 30 39*735 « 
Sec. corr. o*i.C.» 


I 53 290 
+ 1.7 


A. D. 1800 E. « + 


I 53 307 


iv. Table yiii, P. i and ii. 

e / // 

10 

53 - 

30 - 
.7 - 


d. h. m. •. 

I 30 58*140 

21 30 31-380 

13 10*484 

17-045 


E - + I 53 307 - 
Supplément to N. Alm.1838, 
Page vîii. Equation of the 
centre, A. D. 1800, id*93 » 


-I 33 3 57049 
.-I 33 4 48 



Différence " 50*95 1 

ii. Calculation of the Equation of the centre (E) at the 
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A. E. A. D. 1800, from the Tables of the Fasti and the solar 
Tables of Delambre. 

i. M. V. E. A. D. 1800 AL = 99 30 16.537 
Table i, 182 d. 15 h. + 30-865 Table v. Part ii. 

M. A. E. A L « 99 30 47-393 * 99° 39' 47"' 4 

n. M.V. E. SL - 180 o o 

-AL» 99 30 47-4 

SL-AL«SA « 80 39 13-6=3 30 39 13-6 From apogée. 

8 30 39 13*6 -j 



^5 30 39 i3*«>\_ 

8 30 39.31 /"ompcngee. 



iii. Delambre, A. D. 1810. 

SA - 8 30 30 « II 38 s 53.0 Diff.-3-8 

9.31 « - 3'5 Sec. var. — 16"..83 x o-i — — i"* 7 

SA - 8 30 39.31 - II 38 5 48-5 

= o I 54 11*5 

Sec. var. = —1-7 

A. D. 1800. E » - I 54 9-8 
iv. Table viii, Part i and ii. 

Osé» d. h. m. S. 

10 « I O 30 58-140 

54 O = 31 54 53-320 

9 - 3 39-145 

•8 » 19.480 



E « — I 54 9-8 « + 1 33 19 49*085 
Supplément to N. A. 
loc. cit. E « id-93 « + 1 33 19 [3 



+ 37085 
Section II. — CalctUation of solar Ingresses, from the Tables 
ofthe Fasti eqvuited to those of Delambre. 
i. Calculation of the A. E. A. D. 882^ for the meridian of 
Baccah. See the Fasti Catholici^ ii. 467. Diss. xii. ch. iv. 
sect. vii. Cf. the Memoir of Mons. Biot (Mémoires de FAca- 
démie des Sciences de Flnstitut, xxii. 845. § 92 : also^ Mé- 
moires de FAcadémie Royale des Sciences^ ann. 1782 : Mé- 
moire sur la durée de Pannée solaire^ par M. De La Lande^ 
p. 252.) 

Mean Vemal Equinox B. C. 4004 to Mean Automnal Equinox 

A. D. 883^4885.5 mean tropical yean. 
A L 4885.5 y». - 83* 46' 19"- 7 TVAle v, P. i and îi. 
S A (A. E.) « 9 8. 6* 13'. 67 From Périgée. 
E - -i-53'6"o 

» + id 3ih 53m 55s*6i7 Table viii, P. i and ii. 
Equation of time « ± 7m 338-4 
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h. m. ■. 

A. D. 883. Tab. m.V. E. March i6 91314-4 

Correction, + 3 o 11 9-6 



TmeM.V.E. 
Two quarters, Tab. i. 


March 18 
+ 183 


9 33 34*0 at Jérusalem 
14 54 35-3 


Mean A. E. 


Sept. 17 


*o 17 49-3 at Jérusalem. 
+ 14 34 


4885-5 X od-ooo 014 » 


Sept. 17 

4 


33 33-3 at Raccah. 

1 38 395 


Mean V. E. of Delambre 
E = 


Sept. 17. 
+ I 


3 10 53-7 at Raccah. 
21 53 56-6 


True A. E. Sept. 19 
Equation of tîme 


4 48-3 mean time. 
+ 7 32-4 


By observation 


Sept. 19 
Sept. 19 


13 30*7 apparent timc 

1 15* 



Différence -13 39-3 

* This equinoz of Albatagoius, Sept. 19 i 15 a. m. A. D. 883, comes 
surprisingly near to the truth. According to Mr. Biot (supra, lib. cit.), 
Mons. Largiteau calculated it from the Tables of Delambre, with the cor^ 
lections of Bessd, and found it 

b. m. ■. 

Sept. 18 33 49 8 true (apparent) time for the meridian of Paris. 

-»- ^ ^5 59 
Sept. 19 I 15 7 at Raccah or Aracta. 

We cannot but suspect that so close a coincidence must be resolvable 
ultimately more or less into something accidentai. Our own calculation 
is I h. 3 m. 39 s. in defect. Were we however to take into account the dif- 
férence between Delambre's standard of the mean tropical year and Bes- 
sel's, this would be materially diminished. This différence is od • 000 043 
987, and that being muUiplied by 898 (the number of years back from 
A.D. i78oto A.D. 883)»56m. 53-8s. We assume this yearA.D. 1780 
because in that year we believe there was no différence between the mean 
longitude of Delambre and that of Bessel. We had then by our calcula- 
tion, from our Tables, equated to Delambre's, 

h. m. g. 

True A. E. at Raccah, . . . . Sept. 19. o 13 307 
Add for the différence of Bessel and Delambre + 56 53-8 

^^' Sept. 19. I 9 13-6 

Which is only 5 m. 53 s-5 less than the above from Bessel. 
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ii. Calculation of the V. E. A. D. 883, for the meridian of 
Baccah. 

Mean Vernal Ëquinoz B. C. 4004 — Mean Vernal Equinoz A. D. 883 

«4886 mean tropical yean. 
Table v, P. i and ii, 

AL, 4886 years = 83» 46' 50"- 5 

S A (meanV.E.) « 38 6* 13'- 158 from périgée. 

E = +1» 56' ai". 3 

Table viii, P. i and ii » id 33h 13 m 88-609 

Equation of time — T 7 m 458-4 

A. D. 883. Tab. mean Y. E. March 16 
Correction + 2 



h. 


m. 


8. 


15 


I 


4-8 





II 


9.6 



True Mean V.E. March 18 15 13 14-4 at Jérusalem. 

+ 14 34 

March 18 15 26 48-4 at Raccah. 
4886 xod-ooo 014» + I 38 30'i 

Mean y. E. of Delambre March 18 17 5 18-5 at Raccah. 

E - -I 23 13 8-6 

True V.E. March 16 175a 9-9 mean time. 

Equation of time '7 45*4 

March 16 17 44 24*5 apparent time. 

A. D. 883. Mean A. E. Sept. 19 i 15 00 app. t. at Raccah. 
Interval from observation + 178 14,30 

A. D. 883. V. E. March 16 15 45 o apparent time. 

+ I 59 34*5 

March 16 17 44 24-5 app. t. by calcnla- 
tion. 

iii. CalciQation of the Vernal Equinox A. D. 1079, for the 
meridian of Ispahan. See Introduction to the Tables, p. 72, 
note. 
Mean Vernal Equinox B. C. 4004 — Mean Vernal Equinoz, A. D. 1079 
= 5083 mean tropical years. 
Table v, P. i. AL (5082 yrs.) « 87'' 8' 29". 527 

SA (M. V. E.) « 38. 2« 51'- 508 from périgée. 
E« +1" 56' 29". 5 
Table viii, P. i, ii. — i d. 23h i6m 30s • 714 

Equation of time » + 7m 458.96 

b. m. a. 

A. D. 1079. Tab. Mean V. E. March 15 2 33 43.2 
Correction +2 on 9*6 

True Mean V. E. March 17 2 44 52*8 at Jérusalem. 
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h. in. 8. 

True M. V. E. Mardi 17 3 44 52-8 at Jérusalem. 
+ 1 6 12 



March 17 351 4*8 at Ispahan. 
5082 xod- 000 014 = + I 42 27-2 

M. V. E. of Delambre March 17 5 33 32*0 

E = — I 23 16 30'7i4 

TrueV. E. March 15 6 17 1.286 m. time. 

- 7 4596 

March 15 6 9 1 5-326 app. time. 

iv. Calculation of the Vemal Equinox A. D. 1584, for the 
meridian of Paris; from the observations of Tycho Brahe. 
See the Mémoire of M. De La Lande, ut supra, p. 257. 

Mean Vemal Equinox B. C. 4004 — Mean Vemal Equinox A. D. 1584 
- 5587 mean tropical years. 

Table V, P. i. AL (55873^:8.) = 95^8' 3"* o 

SA (M. V. E.) =28 24*" II'- 95 from périgée. 
= +1-54' 58"- 2 
Table viii, P. i, ii. « _ id 22h 39m. 27-6 sec. 

h. m. •. 

A. D. 1584. Tab. Mean V. E. March 10 10 37 552 
Correction -1-2 on 9-6 



TmemeanV. E. Marchi2i0 49 4-8 at Jérusalem. 

- 2 II 25 

March 12 8 37 39-8 at Paris. 
5587 xodooo 014 =» + I 53 38-035 

MeanV. E. of Delambre March 12 10 30 17*835 

E = — I 22 39 27-6 

Trae V. E. March 10 11 50 50-235 mean time. 
La Lande, from Tycho Brahe March 10 12 47 

- 56 9.765 

T. Calculation of the Autumnal Equinox A. D. 1584, for 
the meridian of Paris. 

Mean Vemal Equinox B.C. 4004 — Mean Autumnal Equinox A. D. 1584 
» 5587-5 mean tropical years. 

Table V. P. i. AL (5587s) =» 95^8' 33"' 8 

SA (M. A.E.) = 8b 34* II'- 4366 from périgée. 
E -- i'54'4i"-7 

Table viii, P. i, ii. = + id 22 h. 32 m. 45-834 ««c. 
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A. D. 1584. True Mean V. E. 
Table i, Two quarten. 

Mean A. £. 



5587-5 xod-ooo 014 
Mean A. £. of Delambre 

True A. E. 
La Lande, from Tycho Brahe. 



March 12 10 49 4*8. at Jérusalem. 
+ 182 14 54 35-2 



Sept. II I 43 30-0 at Jérusalem. 

- a II 35 
Sept. 10 33 33 5*0 at Paris. 
+ 1 52 38-64 



Sept. II I 24 43-64 
+ I 22 32 45-834 



Sept. 12 23 57 29-474 mean time. 
Sept. 12 23 12 



+ 45 39-474 

vi. Calculation of the Yemal £quinox for the meridian of 
Paris, A. D. 1588. 

Mean Vemal Equinoz B. C. 4004 — Mean Vemal Equinoz A. D. 1588 
»559i mean tropical years. 
Table v, P. i. AL (5591 yr8.)=95'» 52' 9"-9 

S A (M. V. E.) = 28 24' 7'. 835 from périgée. 
E = + r 54' 56"-8 

Table riii, P. i, ii. « - id 22h 38m 538-511 

h. m. s. 

A. D. 1588. Tab. mean V. E. March 10 9 53 i6-8 
Correction +2 on 9-6 

True mean V. E. 



Maichi2 10 4 264 at Jérusalem. 
- 2 II 25 

March 12 753 1-4 at Paris. 
I 53 43-874 

March 12 9 45 44274 
- I 22 38 53-51 1 

March 10 11 6 50-763 mean time. ' 
March 10 13 17 



5591 xod-ooo 014 - 

Mean y. E. of Delambre 
E 

TrueV. E. 
La Lande, from Tycho Brahe 

- I 10 9-237 

vii. Calculation of the Autumnal Equinox for the meridian 
of Paris, A. D. 1588. 

Mean Vemal Equinox B.C. 4004 — Mean Autumnal Equinox A.D. 1588 
=5591-5 mean tropical years. 

Table v, P. i. AL (55915 y™-) "PS* 5^' 4o"- 7 

SA(M. A. E.) =8s 24- 7'-32 from périgée. 

E --1*54' 41"- 3 

Table riii, P. i. ii. « + id 22h 32m 368-094 
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A. D. 1588. Mean V. E. Marcb 12 7 53 1-4 at Paria. 
Tab. i, Two quarters, +182 14 54 25-2 

Mean A. Ë. Sept. 10 22 47 26*6 
5591-5 xodooo 014 - + ï 5a 43478 

Mean A. E. of Delambre Sept. 11 o 40 10*078 

E « + I 22 32 36*094 

True A. E. Sepl. 12 23 12 46*172 mean time. 

La Lande^ from Tycbo Brahe Sept. 12 22 36 

■ ■ ■ ^ 

+ 36 46-172 

viii. Calculation of the Âutumnal Equinox for the meridian 
ofParis, A.D. 1591. 

Mean Vemal Equinox B.C. 4004 — Mean Autumnal Equinoz A.D. 1591 
» 5594*5 mean tropical years. 

Table v, P. i. AL (5594-5) "^ 95' 55' 45"' 9 

S A (M. A. E.)»=88 24" 4' 235 from périgée. 
E = - 1" 54 4i"- 1 

Table viii, P. i, 2. » + id 22b 32m 318*224 

h. m. s. 

A. D. 1591. Tab. V. E. Marcb 11 319 48*0 

C!orrection +2 on 9*6 



True Mean V. E. Marcb 13 3 30 57*6 at Jérusalem. 

Tab. i, Two quarters + 182 14 54 25*2 

Mean A. E. Sept. 11 18 25 22*8 at Jérusalem. 

- 2 II 25 



t. II 1613 57*8 at Paris. 
5594-5 ^ od*ooo 014 « + i 52 47*107 

Mean A. E. of Delambre Sept. 1 1 18 6 44*907 
E « + I 22 32 31*224 

True A. E. Sept. 13 16 39 16*131 mean time. 

La Lande, fromTycbo Brabe Sept. 13 16 57 

- 17 43869 

ix. Calculation of the Vemal Equinox for the meridian of 
Paris, A. D. 1594. 

Mean Vemal Equinoz B. C. 4004 — Mean Vemal Equinox A. D. 1594 
»5597 mean tropical years. 
Table v, P. i. AL (5597 yrs.) = 95" 58' ao"* 3 
SA(M.V. E.)=28 24M'.66i6 

E -+i-54'54"-7 

Table viii, P. i. ii. « — id 22b 38m 28*377 

_ 
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A. D. 1594. Tab. V. E. 

Correctioii 

TruemeanV. E. 



A. D. 1594. Mcan V. E. 
5597 X od-ooo 014 «= 

Mean V. E. of Delambre 
E = 

TrucV. E. 



h. m. 8. 

March 10 ao 46 19*2 
+ a on 9»6 

March 12 20 57 28-8 at Jérusalem. 

- 2 II 25 

March 12 18 46 3*8 at Paris. 

-»• 1 5a 50- 131 

March 12 20 38 53-931 
- I 22 38 2-377 



March 10 22 o 51-554 mean time. 
La Lande^ from Tycho Brahe March 10 23 25 

— I 24 8-446 

X. Calculation of the Automnal Equinox for the meridian 
of Paris, A. D. 1594. 

Mean Vemal Equinox B. C. 4004-- Mean Autumnal Equinox A. D. 1594 
«5597-5 mean tropical years. 

Table v, P. i. AL (55975 yr8.)=95*' 58' 5i".i 

S A (M.A.E.) «8s 24** i'-i48 from périgée. 

E 1^54 40". 8 

— + id 22h 32m 238-919 



Table Tiii, P. i. ii. 

A. D. 1594. M. V. E. 
Table i, Two quarters 

Mean A. E. 
5597.5 X od-ooo 014=» 

Mean A. E. of Delambre 
E = 

True A. E. 
La Lande, from Tycho Brahe 



March 12 18 46 3-8 at Paris. 
+ 182 14 54 252 

Sept. II 9 40 29-0 at Paris. 

+ I 53 507 36 

Sept. II II 33 19.736 
+ I 22 32 23.919 

Sept. 13 10 5 43-655 mean time. 
Sept. 13 10 27 



- 21 16345 



Section III. — Calculation of new or fuU moons from the 
Tables of the Fasti. Explanation of Symbols. See Fasti, 
iii. 511. Diss. xv. ch. ix. sect. iv. 

i. S L. Mean longitude of the sun at mean noon, in the year 
and month, and on the day, prescribed by the problem. 

ii. M L. Mean longitude of the moon at mean noon in the 
year and month^ and on the day, prescribed by the pro- 
blem ; corrected by the formula for the accélération. 
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iii. S U. Mean longitude of the sun at the instant of mean 
conjunction or of mean opposition^ on the day prescribed. 
Arguments of SL', 

i. D. For the conjunction=SL— ML or ML— SL. 

For the opposition = SL + 180°— ML or ML- 

SL + 180P. 

ii. T=D^ i. e. Mean horary motion of the moon in time 
corresponding to D. 

iii. D'rsT, i. e. Mean horary motion of the sun in arc 
corresponding to T. 

iv. 1^=0', i. e. Mean horary motion of the moon in 
time corresponding to D'. 

V. D"=T', i. e. Mean horary motion of the sun in arc 
corresponding to T. 

vi. T"=D", i. e. Mean horary motion of the moon in 
time corresponding to D'' : and so on^ through as 
many équations of D'"=T", ^"=0"', iy'"=T'"&c. as 
may be necessary to produce a perfect équation of the 
sun^s mean motion to the moon^s at last. 

Then if SL is greater than ML, we hâve (whether 
for the conjunction or for the opposition) 

SL' = SL + (D' 4- D" + D'" + D"", &c.) 

If SL is less than ML, we hâve (in either case) as 
before 
SL'=SL-(D' + D'' + D'" + D"", &c.) 

iv. ML'. Mean longitude of the moon at the instant of the 
mean conjunction or of the mean opposition. Argument 
of ML', SL'. For the conjunction, ML'=SL'. For the 
opposition, ML' = SL' + 180°. 

v. MT. Mean noon, on the day of the conjunction or of the 
opposition : a datum supplied by the tenus of the problem. 

vi. MT. Mean noon, corrected for the true instant of mean 
conjunction or mean opposition. Arguments, SL, ML, 
MT, and the sum of the équations T + r + T" + T", &c. 
SL being greater than ML, 

MT'=MT+(T+r+r'+r", &c.) 
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SL being less than ML^ 
MT'=MT-(T+T' + r' + T'", &c.) 

yii. AL. Mean longitude of the apogée of the solar orbit, 
reckoned from (f (ï 0" at the mean vemal equinox B. C. 
4004 to the mean vemal equinox in the year prescribed ; 
and from that to the instant of the mean conjunction or 
mean opposition on the day prescribed = AL'. 

viii. PL. Mean longitude of the lunar périgée, at mean noon, 
in the year and month, and on the day, prescribed : cor- 
rected by the formula for accélération. 

ix. PL'. Mean longitude of the lunar périgée at the instant 
of mean conjunction or mean opposition : Arguments of 
PL', PL and the sum of the équations T + T + T" + T'", &c. 
in time, reduced to the mean motion of the lunar périgée 
in arc. If the mean conjunction or opposition is before 
mean noon, PL'=PL--(T + r + T" + T'", &c.) so reduced. 
If the mean conjunction or opposition is after mean noon^ 
PL'=PL + (T + T' + T" + T"', &c.) similarly reduced. 

X. NL. Mean longitude of the moon's ascending node at 
mean noon, in the year and month, and on the day, pre- 
scribed ; corrected by the formula for accélération. 

xi. NL'. Mean longitude of the moon^s ascending node at 
the instant of mean conjunction or of mean opposition. 
Arguments of NL', NL and the sum of the équations 
T + T' + T" + T'", &c. reduced to the mean horary motion 
of the node in arc. Then, if the instant of conjunction or 
of opposition is before mean noon, NL'=NL + (T4-T' + 
T" + r" &c.) so reduced. If after mean noon, NL'=NL- 
(T + T + r' + T", 8cc.) similarly reduced. 

xii. SA. The sun's mean anomaly at the instant of mean 
conjunction or of mean opposition. Aliments, SL' and 
AL'. SA=SL'-AL'. 

xiii. MA. The moon's mean anomaly at the instant of mean 
conjunction or mean opposition. Arguments, ML' and PL'. 
MA = ML' — PL' from the lunar périgée, and ML' — PL' 
+ 180°, from the lunar apogée. 



Digitized by VjOOQ IC 



CH. 2. S. 3. Examples ofthe use ofthe Tables. 279 

xiy. ND. Mean distance of the sun from the node at the 
instant of mean conjunction or of mean opposition. Argu- 
ments, SL' and NL'. ND= SL'-NL'. 

XV. Equations, ±E±E'±E''±E'". i. E. Argument, SA. 
ii. E'. Argument, MA' ; i. e. MA ± a correction = x. 
Argument of x, SA. iii. E". Argument, SA — MA' 
iv. E'". Argument, ND. 

xvi. MT. Mean time of the mean conjunction or the mean 
opposition, corrected by the sum or différence of the equa* 
tions ±E±E'±E"±E'". 

xvii. MT". MT' corrected for the différence of meridians : 
+ if east of Grreenwich, — if west. 

xriii. MT"'. MT" corrected for the équation of time or the 
réduction of mean time to apparent, if necessary. Argu- 
ments of MT"', SA, and the sun's true place at the con- 
junction or the opposition. 

We do not consider it necessary to enter on any further 
explanation of the above particulars, except so far as regards 
the method of finding SU and ML' (Art. iii. and iv.) from 
SL and ML. 

SL and ML being both known from the Tables of the 
Fasti, if SL or SL + 180°=ML, then SL' is simply = SL, 
and ML'= SL' for the conjunction, or SL' + 180° for the op- 
position. 

But if SL is not = to ML, it is either greater or less than 
ML. Let us begin with supposing it greater. Then SL— 
ML or SL + 180°— ML=D. In this case, the moon will not 
come into conjunction with the sun, or come opposite to the 
Sun, until she bas described a space = D. She wiU describe 
that space with her proper mean motion in the time T. But 
while the moon is describing D in the time T, the sun too 
wiU move over a space with its proper motion also, = T. 
Let us call this space D'. When the moon then has described 
D, it cannot yet come into conjunction with the sun, or op- 
posite to the sun, until it has also described D'. It will de- 
scribe D' in the time T'. But while the moon is describing 
D' in the time T', the sun too will describe an arc = T' in 
time ; i. e. the arc D". Even after describing D' then, the 
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moon cannot overtake the sun^ or come opposite to the sun, 
without describing D". It will describe D" in the time T" : 
and while it is describing D" in T" the snn may still be de- 
scribing an arc, D'"=T"; which the moon may hâve yet to 
describe even after describing D", to overtake the son, or to 
come opposite to the sun. In short, this process, it is mani- 
festa must go on, through a number of successive équations, 
T=D, D'=T, r =D', 0"=^, T"=D", D'"=T",T'"=D'"8cc. 

until the last of thèse arcs, D', D", D'", D"", &c. described by 
the sun, with its proper motion, in thèse times, T, T', T", T'", 
&c. respectively is less than the space which the moon will de- 
scribe with its proper mean motion also in less than a second 
of mean time. In this case the équation of the two mean 
motions may be considered complète. But it will seldom 
require less than three or four of thèse équations to bring it 
about ; and it may sometimes require five or six. 

It is évident then that the actnal mean longitude of the 
sun, at the instant of the mean conjunction or of the mean 
opposition, will be its longitude at mean noon, SL, or SL + 
1 Sœ, increased by thèse several arcs, D' + D" + D'" + D"", &c, 
i. e. SL + (D'-hD" + D'" + D"", &c.) ; and the time of the 
mean conjunction or mean opposition will be the time of 
mean noon, MX, increased by the time T + (T'-f T" + T"' + 
T"", &c.) The resuit is the same when ML is greater than 
SL, or SL + 180°; only it must be taken with a contrary 
sign. So that as a gênerai rule, SL and ML, the sun's and 
the moon's mean longitude at mean noon both being known, 
if SL is greater than ML, the sun^s mean longitude at the 
mean conjunction or mean opposition will be SL + (D'4-D" 
4- D'"-f-D"", &c.) ; and the moon's will be equal to the sun's, 
or to the sun's -f 180°; and the time of the mean conjunction 
or mean opposition will be MT + (T + T + T" + T'", &c.) If 
SL be less than ML, SL' will be = SL-(D' + D" + D'"-h 
D"", &c.) ; and ML' will be equal to SL' or SL' + 180° ; and 
the time of mean conjonction or mean opposition will be 
MT-(T4T' + T" + T"' + T"", &c.) 

We shall now proceed to illustrate our Tables by some 
actual examples. 
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i. Calculation of the full moon, March 19 B. C. 721, for 
the meridian of the ancient Babylon. First year of the cycle 
of leap-year. Lnnar epoch, April 29 at 12 h. A. D. 1804. 
Interval, 2524 mean Julian years. Secolar correction, 25-21 
centuries. Mean vemal equinox B. C. 4004 to mean vemal 
equinox B. C. 721, 3288 years. 

Cf. The Fastî, ii. 411. Dira. xii. ch.ii. sect. ii. 
ii. LuNAR Eclipses. I. 

h. m. •. 

i. March 29 19 10 33*6 Tabuler M. V. £. B.C. 721. 

Correction + 13 11 9-6 

March 30 7 21 43-2 True M. V. £. at Jeruadem. 
- 2 20 47 

March 30 5 o 56-2 Ât Greenwich. 
— 10 17 o 56-2 

March 19 12 o o-o 

• , ^ h. m. a. 

SL = 560 o o-o Mar. 30 5 o 56-2 

Tab. vii. P. i-iv. —10 33 19-007538 —10 17 o 56-2 

SL — 349 26 40-992462 
+ 180 



SL+i8o° » 169 26 40-992 Mar. 19 12 o o-o 

ML 2524 mean Julian years. 

Tab. xiv. . . 2000 = 37 33 46-422 

500 « 99 23 26-606 

20 ^ 133 34 32264 

4 = 170 43 54-453 





3534 


" 81 


14 39-745 
















Epoch 
asa4 jn. 


M 



.. 72 

- 81 


32 5'i-407 
14 39-745 


April 


29 


h. 
12 


m. 



8. 




A.D 


.1804. 
■2524. 


Conr. 35-! 


»C. 

P.i. 

ML 

I-180* 

D 


351 
-h I 


18 11-663 
48 24863 
















Tab. à. ] 


353 

- 180 


6 36-525 April 
13 56107 


29 
41 


12 








B.C. 


721. 


-SL- 


- 172 
«169 


52 40.418 
26 41-0 


Mar. 


19 


12 














- 3 


25 69-418 


-3- 


»6' 69' 


'•4 
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^ , I, h. m. t. 

Tab.xii. P.i,ii.D = 3 35 59-4 = T « 6 15 ii^i 

D' « o 15 24.532 « T « o 28 3-980 

D" - I 9.158 = r = 2 5.967 

D'"« 5.173 = T" - 9.422 

D""- 0.386 - T'" = 0703 

D'D'Ty'D""- J 16 39.249«r+'r'+r"+T""=o 30 20.072 
T = +6 15 11891 

Trrr T' -64531-963 

*<5 45 3» 

e , « h. m. g. 

8L =* 349 26 410 V. MT = March 19 12 o o 

-(D'D"D'"D"") -o 16 39.2-(T'rr'r"r") — 6 45 32 

iii. SL'= 349 10 1-8 vi. MT = March 19 5 14 28 

+ 180 

iv. ML'-SL'4-i8o' = i69 10 i-8 March 19 5 14 28 

vii. AL. 3283 mean tropical years. 

Tab.v. P.i. 3000 = 51 26 28.623 

200 « 3 25 45908 

80 « I 22 18-363 

3 - 3 5189 

h. m. B. 

AL 3283 « 56 17 38-083 Mar. 30 5 o 56-2 B.C. 721. 
Tab.v. P. ii. - 1859 - i' 

AL' =« 56 17 36-224 Mar. 19 5 



yiii. PL. 2524 mean Julian years. 

yr*. • * « 

Tab.xvii. 2000 = 20 55 32016 

500 = 185 13 53004 

20 = 93 48 33320 

4 = 162 45 42-664 

2524 = 102 43 41-004 

tt , „ h. m. s. 

Epoch 43 45 2-028 Apr. 29 12 o o A. D. 1804. 
2524 yrs. =-102 43 41-004 -3524- 

300 I 21-024 
Corr. 25-21 C *- —6 41 20-892 

293 20 0.132 Apr. 29 12 o o B.C. 721. 
Tab. XV. P. i. -4 34 3292 -41 

PL 288 45 56-840 Mar. 19 12 o o 
Tab. XV. P. ii-iv. .. — i 52.946 —6 45 32 



ix. PL' -288 44 3894 Mar. 19 5 14 28 
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X. NL. 3524 mean Julian yean. 

Tab. XX. aooo =» 163 19 9-998 

500 = 310 49 47-5<» 

ao « 36 49 59-500 

4 ° 7 7 31 59 -900 

3534 » 318 30 56*898 



Epoch .. 308 57 57-373 Apr. 39 13 o o A. D. 1804. 
35347».» +318 30 56-898 -3534. 

167 18 54271 
Corr. 35-31 C = — I 6 21-343 

166 13 33-939 AprH 39 13 o o B.C. 731. 
Tab. xTiii. P. i. » +3 10 16.095 "4' 

NL » 168 33 49<034 Mar. 19 13 o o 
Tab. xviii. P.ii-iv. +53*^7 — ^ 45 3^ 



NL'- 168 33 43*7 II Mar. 19 5 14 38 



» / // b. m. s. 

SL' — 349 10 1.8 Mar. 19 5 14 38 
-AL'- -56 17 36*3 

SA-SL'-AL"- 393 53 35-6 -98. 33* 53''436. 



ML'- 169 10 1*8 
-PL'- -388 44 3-9 



MA «ML- PL' « 340 35 57-9 - 88. o' 35' 57^-9 From Pcr. 

3 8. o* 35' 5 7"- 9 From Apog. 



SL' — 349 10 1-8 
-NL'-- 168 33 43-7 

xiv. ND-SL'-NL' - 180 46 19-1 - 63. o* 46'.3i8 



o , „ b. m. •. 

Tab.xxi. P.i. £ Argt. SA (9 33 53-436)- + 3 49 30 

P.u,ui. E' Argt. MA' (3 i 53-849)- + 8 55 384 

P.iv. E" Argt. SA- MA' (7 30 59-6) - + 3 44-98 
P.v. E"'Argt. ND (6 046-318)-+ 308 

V. E E' E" E ' - + 13 48 4646 



h. ID. 8. 

MT -March 19 5 14 38 
E E E" E"' - -I- 13 48 4646 

MT"- March 18 18 3 14*46 At Greenwich, mean time. 
+ a 57 33 

MT"- March 19 31 o 36-46 At Babylon, mean time. 
Ptolemy, March 19 21 30 
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ii. Calculation of the fdll moon, March 8^ B. C. 720, for 
the meridian of the ancient Babylon. Second year of the 
cycle of leap-year. Lunar epoch, April 29 at 12 h. A.D. 1801 . 
Interval, 2520 mean Julian years. Secolar correction, 25-2 
centuries. Mean V. E. B. C. 4004 to mean V. E. B. C. 720, 
3284 mean tropical years. 

h. m. s. 

Tabular M. V. E. March 30 o 59 240 B. C. 720. 
Correction, + I3 11 9*6 

True M. V. E. March 30 13 10 33*6 at Jérusalem. 
— 2 20 47 

March 30 10 49 46*6 at GreeDwich. 
— 2ï 22 49 46-6 

March 8 12 o o 

o , // h. m. g. 

S L « 360 o o Mar. 30 10 49 46-6 B. C. 720. 

Tab. vil. P. i-iv. — 21 38 10*219 — 21 22 49 46.6 

i. SL = 338 21 49-781 March 8 12 

+ 180 



S L + 180" = 158 21 49-781 March 8 12 

o , n h. m. «. 

ML, Epoch .. 31 13 i-8ii April 29 12 o o A. D. 1801. 
Tab*. xiv. 2520 y. —27031 45-292 — 2520. 

120 41 16-519 
'Correction 25'2 C~ + i 48 19*827 



Tab. xi. P. i. 


122 29 36-346 Apri] 
-335 10 21.404 


l 29 12 B. c. 720. 

52 


ML - 


157 19 14-942 Man 

158 21 49-8 
-157 19 14-9 


:h8 12 


SL+i8o- = 
- ML = 




D = 


+ I 2 34-9 




Tab. xii. P. i. ii. D 


« i 2 34.9 


h. iD. •. 

T = I 53 59-331 


D' 
D" 
U" 
D"" 


=0 4 40-881 = 

« 2I-OII = 
1571 = 

= 0*1 17 = 


r - 8 31.608 
T' « 38270 
T'- 2.862 

r" = 0.213 


0/ jy. jy» jy w 


-0 5 3.58oT'r'r"T""= 9 13-953 
T - I 53 59-331 




T+rr'r"r'"= 2 3 12274 
2 3 12 
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, „ h. m- B. 

SL » 338 ai 49*8 v. MT »March8 la o o 

UD'D'D'' ^ + 5 36 Trrr'T""- + a 3 la 

iii. SU = 338 a6 534 vi. MT «March8 14 3 la 

+ 180 



iv. M L' = 158 26 53-4 March 8 14 313 

Tab.v. P.i.AL3a84y.=56 18 39-813 Mar. 30 10 49 46-6 6.0.730 
P. ii. — 3.696 — 31 ai 

vii. AL' «56 18 36116 Mar. 8 13 49 46-6 

PL, Epoch .. 380 39 4.766 April 39 13 o o A. D. 1801 
Tab. xvii. 3530 y. - 399 57 58-340 - 3530 

340 41 6-436 
Corr. 35-3 C = — 6 41 3.347 



334 o 4-179 April 39 13 o o B. C. 730 

Tab. XV. P. i. - S 47 34907 — 5^ 

viii. PL =338 13 39-373 March 8 13 o o 

Tab. XV. P. ii-iv. + 34-313 + 3 3 la 

ix. PL' «338 13 3-585 March 8 14 3 I3 



o , // h. m. a. 

NL, Epoch 70 14-957 April 39 13 o o A.D. 1801 

Tab. XX. 3530 y. + 140 58 56-998 - 3530 



147 59 "955 
Cîonr. 35.3 C - - I 6 18-359 



146 53 53-696 April 39 13 o o B. C. 731 

Tab. xviii. P. i. + a 45 13097 - 5a 

X. NL « 149 38 6.793 March 8 la o o 

Tab. xviii. P. ii-iv. — 16-309 +3 3 13 

xi. N L' « 149 37 50.484 March 8 14 3 la 

S L' s 338 26 53.4 March 8 14 31a 
- AL' =- 56 18 36.1 

xii. SA - a83 8 17.3 = 9 13 8-388 



ML' - 158 36 53-4 

- PL' --338 13 36 

«- • . ,. 

M A « 190 13 49.8 » 6 10 13 49*8 From P. 

o 10 13 49*8 From Ap. 

SL' = 338 a6 53.4 

- NU =-149 37 50-5 

N D -> 188 49 3.9 " 6 8 49.048 
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•. • , h. m. s. 

Tab. xxi. P. i. E Argt. SA (9 la 8-388) -+44 15-86 

— P. ii. iii. F Argt. MA (on 46346) « + 3 8 43-7 

— P.ir. E" Argt.SA-MA'{9 033) -+ 458 

— P. V. ET" Aigt. ND (6 8 49-048) = + 38-45 

xr. E E* E ' W « + 6 18 350 

h. m. 8. 

MT » March8 14 3 13 
EEEE» 4-6 18 35 

zvi. M T" » March 8 30 31 37 at Greenwich, mean tiine. 

+ 3 57 33 

zvii. lAV* « March 8 33 18 59 at Babylon, mean tîme. 

Ptolemy, March 9000 

iii. CaJculation of the full moon^ Sept. 1 B. C. 720^ for the 
meridian of the ancient Babylon. 

Preceding calculation, « / ^ h. m. t. 

S ^ "" 33^ ^i 49*7^1 March 8 I3 o o B. C. 730. 
Tab. vii. P. i. +174 ^7 34394 + ^77 



SL » 153 49 34-175 Sept. I 13 o o 
+ 180 



S L + 180 = 333 49 34-175 Sept. I 13 



Pteceding calculation, ^ , „ b- m. •. 

ML "" 157 19 14-943 March 8 13 o o B. C. 730. 

Tab. xi. P. i. + 1731319-780 +177 

ii. ML» 339 33 34-733 Sept, i I3 o o 



S L + i8o' = 333 49 34-175 
— ML - -339 33 34-7" 

D = 3 16 49*453 Sept, i 13 h. 

o , „ h. m. •. 

Tab. xii. P. i. ii. D » 3 16 49*453 ="T = 5 58 30-196 



^ - o 14 43-394-1* - o 36 49'<^48 
D" =■ I 6-081 =T" - 3 0-363 

I>"' = 4-943 '"'I" = 9<»3 

D""- o-369=r'" - 0-671 

jy""^ oo2i^T"" 0-049 

Vf D' D"' D"" IX"^ -015 54-814 T r T"' r ' T"'" - o 38 59134 

T - 6 58 30-19^ 

T T T" T"' 'rnr''"- 6 37 39^330 
^^^^ - 6 37 39 
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h. 



IL « 152 49 24-175 V. MT « Sept. I 12 o o 



D'D"D"'D"iy"' + 15 54-814 T'rT"T""r''"r''" - + 6 27 29 


iu. SL' 153 5 j 8.989 
+ 180 


vi. MT = 


Sept. I 18 27 29 


iv. ML - 333 5 18.989 


Sept. I 18 27 29 


/ // 
AL » 56 18 36.116 
+ 29-949 


b. m. t. 

March 8 13 49 46-6 
+ 177 6 


vii. AL' =» 56 19 6065 


Sept. I 18 


49 46.6 


PL - 328 12 29-272 
Tab. XV. P. i. + 19 43 6893 


March 8 12 

+ 177 





viii. PL - 347 55 3<5i65 
Tab. XV. P. ii-iv. + i 47-919 


Sept. I 12 
+ 6 


D 
27 29 


ix. PL' - 347 57 24.084 


Sept. I 18 


27 29 


NL » 149 38 6-793 
Tab. xviii. P. i. - 9 22 22.657 


March 8 12 

+ 177 





X. NL = 140 15 44-13^ 
Tab. xviii. P. ii-iv. - 51-297 


Sept. I 12 
+ 6 




27 29 


xi. N L = 140 14 52839 


Sept. I 18 


27 29 


S L = 153 s i8'.989 
-AL' «-56 19 6-065 

xii. SA * 96 46 12.924 


h. m. s. 

Sept. I 18 27 29 
- 3 6 463154 


ML' = 333 6 18.989 
-PL' 347 57 34-084 

xii. MA = 345 7 64-905 


«II 15 7 54-905 FromP. 
6 15 7 64-906 From Ap. 


S L' = 153 6 18.989 
- NL--I40 14 53839 

xiii. ND « 12 50 26-150 


8. e / 
« 12 50.4358 



•.»,,, h. m. s. 

Tab. xxi. P. i. E Argt. SA (36 4^-3154) = - 4 9 44-7 

— P. ii. iii. E' Argt. M A' (5 13 33-3261) = + a 34 30.7 

— P.iv. E" Argt. SA -MA' (9 23 12-9) «+ 4 31-6 

— P. V. E'" Argt. N D (o 12 50-4368) « + 40-6 

iv. EE^'E"' -- I 30 1-9 

Digitized by VjOOQ IC 



288 Introduction to the Tablée. part m. 

MT « Sept. I i8 27 29 
EE'E"E'" - — I 30 1.9 

XV. MT' - Sept I 16 57 27* 1 at Greenwich^ mean time. 

" + 2 57 22 

xvi. MT" " Sept i 19 54 49*1 at Babylon, mean time. 

Ptolcmy, Sept i 20 30 

iv. Calculation of the new moon^ March 22 A. D. 30^ for 
the meriâian of the ancient Jérusalem. Third year of the 
cycle of leap-year. Lunar Epoch, April 29, at 12h. A.D. 1802. 
Interval, 1772 mean Julian years. Secular correction, 17-71 
centuries. Mean V. E. B. C. 4004 to mean V. E. A. D. 30, 
4033 mean tropical years. 

Cf. the Fasti, vol. i. 535. Dise. vi. App. Ch. i. Sect. iii : ii. 206. 
Diss. X. ch. V. Sect. viii. 

m. h. 8. 

Tabular M. V. E. March 22 23 40 336 A. D. 30. 
Correction + 2 o 11 9*6 

TrueM.V.E. March 34 23 51 43*2 at Jérusalem. 

— 2 20 47 

March 24 ai 30 56*2 at Greenwich. 

—2 9 30 562 
March 22 12 o o*o 

SL » 360 o O'O March 34 21 30 56*2 

Tab. vii. P. i-iv. — 2 21 43-515 — a 9 30 56.2 

i. SL « 357 38 16.485 March 22 12 



e / M b. m. s. 

M L, Epoch 160 36 0.667 April 29 13 o oA.D. 1803. 

Tab. xiv. 1772 Jr. — 2648 2.610 — 1772. 

133 48 4.057 

133 48 4057 April 29 12 o o A. D. 30. 
Corr. 17.71 C. + 54 15-725 

134 42 19.78a 

Tab. xi. P. i. —140 42 11-026 — 38 



S. ML » 354 o 8.756 March 22 12 

SL = 357 3^ 1^-485 
— ML " -354 o 8.756 

^ " ■•■3 38 7-729 March 32 12 

Digitized by VjOOQ IC 



CH. 2. 8. 3- Ewamples of the use of the Tables. 289 

Tab.xii. • l ** h. m. s. 

P.Lii. D « 3 38 7.729 « T = 6 37 18497 



D' = 


16 19014 = T » 


29 43-213 


D" « 


I 13334 - T" - 


2 13.391 


ly ' - 


5.478 =. T" - 


9-979 


D"" » 


0.409 = T"" - 


0-745 



ryD'iy'D"' « o 17 38.135 « tt'T"T"'J^ 3i 7.328 

Trr'T'r' =79 25825 

^ ==7 9 26 

SL. = 357 3^ ï^-5 v.MT = March22 12 o* o 

lyiy'iy^ir" - ^^o 17 38135 Trr r"T^^^ + 7 9 26 

iii. SL' = 357 55 54.6 vi.Mr = March 22 19 9 26 

iv. ML' = 357 55 54-^ 



vii. AL, 4033 - <^ 9 15.239 March 24 21 30 56-2 
Tab. y. P. Lii. — 0-352 — 3 3 

viL AU » 69 9 14.887 March 22 19 30 56*2 



PL, Epoch 32*1 i§ 50.168 April 29 li o o A.D.i8oa. 
Tab. xvii. 1772 y. - 103 30 0.167 — 1772. 

217 48 50001 
Corr. 17-71 C - -3 20 52638 



2142757.363 AprU 2912 o 0A.D.30. 



PL » 214 27 57.363 April 29 12 o oA.D. 30 

Tab. XV. P. i. — 4 14 0-124 — 38 

▼iii. PL - 210 13 57-239 Mar. 22 12 o o " 

Tab.xv.P.ii— iv. + 1 59.603 +7 9 a6 

'^ PI/-21015 56-842 Mâr. 22 19 9 26 



NL, Epoch 347 40 32-<?42 April 30 12 o o A. D. 1802. 
Tab. XX. 1772 y. + 73 25 15698 _ X772. 

<îi 5 48-340 " 

Corr. 17.71 C. - 33 12.687 

<5o 32 35-653 April 29 12 o<o A.D.30. 
Tab. xviii. P. i. +20 44.186 — 38 



*• NL - 62 33 19.839 Mar. 22 12 o-o 

xviii, P. ii— iv. — 56-850 + 7 9-26 



NU « 62 32 22-9 89 Mar. 22 19 9.26 
u 

tizedby. Google 
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S L' * 357 55 54-^ Mar. aa 19 9 26 

— AL' = —69 9 14.9 

xii. SA = 388 46 39-7 = 96. i8« 46'.66. 

ML- 357 55 54-6 
-PL' «-3I0 15 568 

3riii. MA - 147 39 57*8 - 4 «7 39 5T^ From Per. 
^^__^ 10 37 39 578 From Apog, 

SL' - 357 55 54''6 

— N L' = - 6a 32 33-0 

xiv. ND = 295 23 316 - 9 25 23.526 



Tab. xxi. P. i. E Argt. SA (98. i8« 46'-66) « + 3 ^ 543 

P. ii— iii. E' Argt. M A' (10 a. 29" 9'-373)- -5 ao 30-4 

iv. E" Argt. S A— MA' (iob. 19' 37".3) - + 3 35 

▼. E"' Argt. ND (98. 250 23'-5) «- i 14-8 

xy. 'ËWE"~W' « - 1 22 47-4 

h. m. ■. 

MT « March 22 19 9 26 
EE'E'E"' « -I 22 47-4 

xvi. MT' » March 22. 17 46 386 at Greenwich, mean time. 

+ 2 20 47 

xvii. M T" » March 22 20 7 25*6 at Jerasalem^ mean time. 

y. Gaiculation of the full rnoon^ April 6 A. D. 80^ for the 
meridian of the ancient Jerasalem. Cf. Fasti^ voL i. 536. 
Diss. yi. App. Ch. i. Section iii. 

SL * 357 3'S 1^*485 March 22 12 
Tab. vii. P. i. + 14 47 4*949 + '5 



SL — la 35 ai.434 April 6 la 
+ 180 



SL+i8o'«i9a 35 31-434 



e / // h. 

ML'* 354 o 8-756 March 33. 13 
Tab. xi. P. i. + 197 38 45405 + 15- 



ML » 191 38 54* 161 April 6. I3 



SL + i8o^ 



D= + o 46 37-373 
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t 44 h. m. 8. 

Tab. xii. P. ii. D o 46 37-373 «T « i 24 36-847 

ly - 3 38499 -T - 6 19-768 

D" = 15-596 -T' = 38-408 

D"' = i.i66-r'' - 3133 

D""= 0.087 =T""- 0.159 





jy jy. jyn jy. 


*f ^^ 





3 45-348 = 


np 'ï* T" fwvtf nvnf/ 


h. m. 8. 
"I 31 27-305 
'I 31 27 


D' D" D" 


SL - 

'ir' = 




13 

+ 


25 

3 


31-434 V. M T - April 6 
45348 TT'T"r"'r'"- + 


h. m. t. 
13 

I 31 27 


iii. 




SL'- 

+ 

ML'- 


13 

180 


39 


6-783 vi 


Mr = 


» April 6 
6 13 31 


13 31 27 


iv. 


193 39 


6.783 


April 


27 




Tab.v 


AL = 
.P.ii 


69 


9 15-239 
+ 3-141 — 


h. m. 

March34 31 30 
+ 13 16 


s. 
56.3 


vii. 




AL'- 


69 


9 


17-380 


April 


6 13 30 


56-3 



Tab. 


PL - 
XV. P. i. 

PL - 

XV. p. ii-iv. 


3IO 13 57.339 
+ I 40 15838 


h. m. 8. 

March33 31 
+ 15 


viii. 
Tab. 


311 54 13.077 
+ 35-470 


April 6 13 
+ I 31 27 


ix. 


PL'- 


211 54 38547 


April 6 13 31 37 


Tab. 


NL'- 
xviii. p. i. 


62 33 19-839 

- 47 39-547 


h. m. s. 

March33 13 
+ 15 


X. 

Tab. 
xi. 


NL - 6i 45 40-393 
xviii. P. ii-iv. — 13-107 

NL'- 61 45 38-185 


April 6 13 
+ I 31 37 

April 6 13 31 37 


xii. 


SL' - 
-AL'- 

SA - 


13 39 6'è 

-69 9 17.4 
303 19 49-4 - 


h. m. 8. 

April 6 13 31 37 
Î0.3 19-823 


xiii. 


ML'- 
-PL' -- 

MA- 


193 39 i'S 

•311 54 38-5 
340 34 283 - 


8. « , 

II TO 34 38-3 From P. 
5 lo 34 38-3 From Ap. 




SL' - 
-NL'- 


13 29 ^B 
-61 45 38.3 




XV. 


ND - 


310 43 38-6 - 


10 10 43.64 
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Tab. xxi. P. i. E Argt. SA (lo 3 19-833)= +3 a; 144 

— ii,iii.E' Argt. MA' ( S " S3-038)= +3 49 43-2 

— iv. E" Argt. SA— MA'( 4 21 26-8) =- 2 56.2 

— V. E'" Argt. ND (10 10 43-6) «- i 33 

XV, EgE^'E'" «-t-6 1227.4 

h m. ■. 

MT - Aprilô 13 31 27 
E E' E" E'" = + 6 12 27-4 

zvii. MT' » April6 19 43 54-4 at GKenwich^ mean time. 

+ 2 20 47 

xyii. MT''» April 6 22 4 41-4 at JeruBalem, mean time. 

vi. Besidue of the ecliptic fiill moons of the Magna Compo- 
sition calcolated from the Tables of the Fasti and compared 
with the dates of Ptolemy. See Fasti^ ii. 411. Diss. xii. eh. ii. 
section ii. ii. Lunar Eclipses. 



B.c. 


Meridlan. 


Ptolemy. 


ThblMoftbeFsrti. 






h. m. 


b. m. s. 


iv 621 


Babylon 


April 22 5 50 


April 22 4 27 27-2 


▼ 533 


BabyloD 


July 16 23 


July 16 23 II 42.5 


vi 502 


Babylon 


Nov. 19 23 36 


Nov. 19 23 28 7-1 


vii 491 


Babylon 


April 25 23 30 


April 25 22 7 48 


viii 383 


Babylon 


Dec. 23 7 20 


Dec. 23 7 26 i8-6 


ix 383 


Babylon 


June 18 21 6 


June 18 20 44 9'8 


X 382 


Babylon 


Dec. 12 23 


Dec. 12 22 34 34^ 


xi 201 


Alexandria 


Sept. 22 19 


Sept. 22 18 40 7-2 


xii 200 


Akxandria 


Mar. 20 X 20 


Mar. 20 G 34 47.9 


xiii 200 


Alexandria 


Sept. 12 2 15 


Sept. 12 2 16 II-6 


xiv 174 


Alexandria 


May I 2 20 


May I I 23 43.8 


XV 141 


Rbodes 


Jan. 27 22 10 


Jan. 27 21 30 26.6 


XVi A.D. 

135 


Alexandria 


April 5 20 24 


April 5 20 21 45-8 


xvn 133 


Alexandria 


May 6 23 15 


May 6 22 36 29-3 


xviii 134 


Alexandria 


Oct.20 23 


Oct. 20 22 45 47-5 


xix 136 


Alexandria 


Mar. 6 4 


Mar. 6 3 12 42-2 



M. T. 
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TABLE I. 

Ingresses of the mean Sun into the twelve months of ihe mean 
tropical year^ and of the Calendar of Mazzaroth. 





Mean Natural Y«ar. 




m^^. CoimnanYea». 


Months.'D4j8. 


H. 


M. 


s. 


Th. 


Degrees.) 


Dt^. 


Sumof 
dayik 






i 


o 


*0 














Krion 


31 





ii 


30 


10 


29 


4 


12 


30 


Tauron 


30 


3' 






m 


60 


20 


58 


8 


«4 


60 


Didymon 


31 


61 






iv 


91 




17 


12 


36 


90 


Karkinoii 


31 


9a 






V 


m 


17 


se 


16 


48 


120 


Leonton 


30 


"3 






vi 


i5î 




25 


21 




'50 


Parthenon 


30 


153 






▼u 


182 


14 


54 


î5 


12 


180 


Zygon 


30 


183 






viu 


Î13 




n 


29 


M 


210 


Scorpion 


31 


îi3 




Leap. 


iz 


243 


II 


5» 


33 


36 


240 


Tozon 


30 


«44 




yean. 


X 


î73 


21 


11 


37 


48 


270 


iEgon 


30 


274 


1>. 




xi 


304 




50 


4î 




300 


Hydron 


30 


304 


31 




zu 


334 


19 


«9 


46 


12 


330 


Ichthyon 


31 


334 


31 


335 


i 


365 




48 


50 


24 


360 


Krion 




365 




366 



* The ingresses of the sun into the first month of the mean natoral year are 
shewn in the Fasti Catholici (Diyision B) every year, for the meridian of Jeni- 
salem. Those into the rest of the months tadce place at the distance of one 
mean month, or some multiple of one mean month, after in each instance ; those 
distances being shewn by this Table. 
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Tab. ii. Lengths of the Four Quarters of the tropical year, ^c, iii 
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Tiii Tab. ii. Length» of the Four Quarters qf the tropical year 
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at the ingress of each Jvlian Period of the Fasti. ix 
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Tab. iii. Mean annual and mean noctidiurtuU Precession, ^c. 



«'S 



W "<*">ô Ov »* ffi^ 00 O 'O «O »>. C« O* 
*\0 •"• ^*«« «>•« O^^ 

M «o «^ O (« «'dOO O <0 «OQO O *ONC 
M et ro "JNO *^QC r " " 

M M M r- 



OOOOOQOOOQOQtfiw; 



»^ c« eo ♦ lOVO *>iOO ON O "^ W 



I 



■« «* «^ '^ »ovQ r»oo o\ o •- <* <o "^ 

*-00 «< VO o *00 t» NO -N W5 9\ «^ «^ 



fO >* »ONO r-QO ON o i^ «• f*5 "* »ON< 
-5«>.M iOONrOI»NNO o "^00 « N< 

N «>.vo ^ c« M ONOO vo «« co »^ O a 



»<»00 o\o 
o ■♦oo co** 
r^ «o (O «4 o 



00 t^»0-re« 1^ 500<»«o4-(^>H OOO ^•ïO'^roi-i QOO *»s5 >* PO - o 00 t^NO 
7^ M CI co -^ »«vo NO t>.00 ON o M w p« fo '<l- W5VO t^oe 00 On o m «^ co ■♦ -^ m;nO 
»>•"*•« OQ wa M 0N>0 «î o t» «o W OnnO pOO «^•'^n.oo •O.W 0»>."^>*00 «oc» c 
PO *» ^ ■^00 « lO Ov fO ï» o "^00 M uî On 'ONO O ^l>»>^ »«ON«nC O pri«N.M "^ 
ni. « «*» vi\0 00 0> O e« «î MîNO r* On G M PO ^no i-^OO O ^ t* '^ *n t^OO On m t* 

« ô ô ô ô ô ô ô M ,i M M •; : ■ • * • • • • • *- - -•- • •- -- - - 



ç« e« c* c* i« c« tfirfitfitritnmcfitei^-^ 



t* tfi -^ lONO t^OO ON O •-• c« PO -♦ wso *»oo On o ( 






t« lOOO ô PO'O 00 M '^VO pSqvO poQNO poQ Ï^^-^mCO tOd OnnO «*» 




e* "^No On ^ PONO 00 o PONO Onwno Ovc« »oONe« ^so <>>•* «i mïOO o «• »oao povô QO 




*^"*Moo>o poo *^»oe« •«*->o ON »^ povo 00 o POO onwno onw ioo^h "^NO o»>- <o»oi 

o M c« r< PO '^ lO lONO *^-4-"-«0D>O POO l'-MîP* -«^NO Os •-" pono 00 pOnO On «^ Nfi o^ c« 
C« "^NO 00 O « '•«•NO Q0O«^««P«PO'*«« «ONO »^"+M00NO POO r«.«OP» "^NO ON *m crsvo 




ONOO l>»NO NO WJ -♦ PO P< «• '♦NO 00 Q r» ♦NO QOO»-P*««PO^ua w»0 *>• ♦ m 00 N© PO O 
M M50O 11 ♦ W O P^.NO ONOO «>-NO NÔ -lO ♦ PO W P« ♦NO 00 Q C ♦NO 00O^^P«P»»v:^u> 
OOC)M*«MC«C<C«ei lOOO M ♦ t^ fONO ONOO «>.no n5 lo ♦ po « p< ♦no 00 O ft '^ 




i-i «• PO ♦ WïVO «-00 ONOOO^»*MNr»««p; »pOO m ♦ t>. O PONO O^00 t^NO NO lO '^ 

♦■oo « NO o ♦oo « NO « e« co ♦ w>No 1^00 .g\ooo»-*^«-i««M«N looo »- ♦ *» o ■ 

ViO \0 •» t^ P« (« POOO ♦oo c«^ o ♦00«NO ^ CtcO-* 10«0 t^OO ONOOO'-'MMci' 


1 


OnO^OOOO *»»»N0 no iOwîOnO ^ *>.«*N.rO00 ♦OO p< nO Q ♦OO W NO »- « ro ♦ »#iNO *» 
NQ PO O »* ♦ ^ 00 «O P* On OnOO 00 *» ^'•NO NO lOiOONO »* t^e» I'. POOO ♦OO M NO O ♦« 
Ç M M w PO ♦ ♦ wiNO NOPOOt^^>-<C30*OP«ON ONOO 00 *» *»VO NOt^. iOONO»^t»Mr» 


500ÔÔÔÔÔÔÔO«-'e»p»«*5'*^ W5NO NO poÔï^^moÔ ùjA Ôs 6^00 00 r* r»\ô 


1 


M « PO ♦ »0 lONO t^OO NO «OPO"-" OQCNO«> pONO O PO »* O "♦«>.- ♦OO PO *» P* NO ^ 
MWP0^M5»O •-•«•♦i-«co»«W"+ P0»O^"^P0P'>«W 


i 

» 


o: : : : : : : : : : : : : : : : " *-"*« '=^S 2 :?5-:;Sv?<2'S 


i 


- « «*«v5 .-« oo o o joj ojg g^g g lllj g||g III g î 





Digitized by VjOOQ IC 



Tab. iv. Mean annual and mean noctidiumal incremerU, içc. 
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Tab. y. Mean annual and mean noctidiumal, ^c. 
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Tab. vi. Epochs of the Solar Apogée ifc. 
TABLE VI. 
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Epœhs qf the Solar Apogée, reehmed from the mean vemal eqwînox per^ 
petuaUy, ai the heginning qf each of the JtUian Période of the Fasti ♦. 
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Tab. vii. Mean motion of the Sun in longitude 
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Tab. viii. Mean motion of the Sun in degrees, ifC. 
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Tab. ix. Mean motion ofthe Sun in longitude in the Equable year, içc. xvii 



TABLE IX. 

Mean motion of the Sun in longitude tu the Equable year, CycUcal or Nabonassarian, 

from one to 7000 equable years. 



EPOCHS. 

At Jérusalem. 

Mean mldolgfat. 
/ // 



At Greenwich, 

Mean midnight. 



JEiaCjpe. A. M. B.C. Nsb. 
o— I I 40Q4 Mesore lo^April 35 o o o«oooooo April 25 o 546-906745 

Mean noon. Mean noon. 

o / // o / // 

o— I 1 4004^Me8ore lOBÀpril 35 o 19 54-164955 Apiil 35 03521-071700 

At Jérusalem. At Greenwich. 

JBim Oye. Nob. A. M. A. D. Nab. Meanmidnlglit Mean midnigfat. 

5806-5809 3549-3550 5805 1801 Mesore 10 «May 4 53 13 33.396861 May 4 53 lè 9303606 

Mean noon. Mean noon. 

5808-5809 3549-3550 5805 1801 Meeore io«May 4 53 41 52.561816 May 4 53 47 43*468561 



Eouable 


Rerolu- 




Yeon. 


tioni. 


e < « 


I 




359 45 40-4170793493444 
359 31 «0-834 158 698 688 8 


3 


I 


3 


3 


359 17 1-3512380480333 


4 


3 


359 3 41-6683173973776 


5 


4 


358 48 33085 396 746 7»2 


6 


5 


358 34 3.5034760960664 


7 


6 


358 19 4«-9i9 555 445 4io8 


8 


7 


358 5 «3-336 6347947552 


9 


8 


357 51 3-7537141440996 


10 


9 


357 36 44170793493444 


30 


19 


355 13 38.341586986888 


30 


39 


35» 50 12-512380480332 


40 


39 


350 26 56-683173973776 


5'' 


49 


348 3 40-8539^746722 


60 


59 


345 40 35034760960664 


70 


69 


343 17 9195 554 454 108 


80 


79 


340 53 53366 347 947 552 


90 


89 


338 30 37-537141440996 


100 


99 


336 7 217079.^93444 


300 


199 


313 14 43-41586986888 


300 


399 


388 33 5-13380480333 


400 


399 


364 39 36.83173973776 


500 


499 


340 36 48-5396746723 


600 


599 


316 44 10.34760960664 


700 


699 


192 5' 3Ï-955S44 54I08 
168 58 5366347947552 


800 


799 


900 


899 


145 6 15.37141440996 


lOOO 


999 


121 13 37-0793493444 
343 37 14.1586986888 


3000 


1,998 


3000 


»>998 


3 40 51-3380480333 


4000 


3>997 


134 54 «8-3173973776 


5000 


4,996 


346 8 5396746722 


6000 


Si99<5 


7 31 43-4760960664 


7000 


<5,995 


"8 35 19-5554454108 



*c 
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xviii Tab. x. Mean motion ofthe Sun in the Jtdian year. 

TABLE X. 

Mean motion of the Sun in longitude in the mean JuUan year,fr<m one to 
7000 mean JuUan years. 



Cycle of A. M. B.C. 
leap-yr. 

2 I 4004 

3 « 4003 

4 3 4003 
I 4 4001 



3 I 4004 

3 « 4003 

4 3 40oa 
I 4 4001 

Cydaof A. M. A.D. 
leftp-yr. 

1 5805 1801 

3 5806 i8o3 

4 5807 1803 
I 5808 1804 



1 5805 1801 

3 5806 1803 

4 5807 1803 
I 5808 1804 



EPOCHS. 

At Jérusalem. 
Mean nddolgfat. 

Apnl 3500 o*ooo 000 
April25 359 45 40.417079 

April 35 359 31 20.834 159 
April 1$ o 16 9*581 148 

Mettn noon. 

April 25 o 39 34-164955 

April 25 o 15 14-582 034 

April 35 o o 54.999114 

April 25 o 45 43-746 103 

At Jérusalem, 
Mean mldnight. 

April 24 43 20 59-097 763 
April 24 43 6 39.514842 
April 24 42 52 19-931 922 
April 24 43 37 8.678 9H 
Mean noon. 

April 24 43 50 33-362 718 

April 24 43 36 13679 797 

April 24 43 21 54-096877 

April 24 44 6 42*843 866 



At Greenwich, 
Mean midnigfat. 

April 25 ô 5 4i^o6 745 
April 25 359 51 27.323814 
April 25 359 37 7-740903 
April 25 o 21 56.487 893 
Mean noon. 

April 25 o 35 21.071 700 

April 25 021 1.488 770 

April 35 o 6 41*905 858 

April 85 o 51 30.653848 

At Greenmch, 
Mean midnigfat. 

April 24 43 36 4i*oo4 508 
April 24 43 12 26.421587 
April 24 42 58 6838 666 
April 24 43 4» 55-585 656 
Mean noon. 



April 24 
April 24 
April 24 
April 24 



43 56 20.169463 
43 43 0.586 541 

43 27 4i«oo3 62i 

44 13 29.750610 



JuHan 


Révolu- 


Yean. 


tions. 


I 


I 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


9 


9 


10 


10 


20 


20 


30 


30 


40 


40 


50 


50 


60 


60 


70 


70 


80 


80 


90 


90 


100 


100 


200 


200 


300 


300 


400 


400 


500 


500 


600 


600 


700 


700 


800 


800 


900 


900 


1000 


1000 


2000 


2000 


3000 


3000 


4000 


4000 


5000 


5000 


6000 


6000 


7000 


7000 



o 
o 
I 

I 

2 
2 
3 

3 
4 
4 
9 
13 
18 
22 
27 
32 
36 
41 
45 
31 
17 
3 
49 
34 
20 
6 
53 
38 
16 
32 54 
30 33 
38 II 
45 49 
53 38 



27.499 

54-999 
22.498 
49.998 
17-497 
44-997 
12*496 
39.996 
7.496 

34-995 
9.991 

44-986 
19*982 

54-977 
29.973 

4.968 

39964 
14.960 

49-955 
39.911 
29*867 
19.822 
9.778 
59-734 
49-689 
39645 
29-601 

19-556 
39."3 
58670 
18.J27 
37784 
57340 
16*897 



55680095354 
113 601 907 08 
670 402 860 62 
227 203 814 16 
7840047677 
34080572124 
897 606 674 78 
45440762832 
01 1 208 581 86 
5680095354 
136 019 070 8 
704 028 606 a 
272 038 141 6 
840 047 677 
408057 212 4 
976 066 747 8 
5440762832 
112 085 818 6 
680 095 354 
360 190 708 
040 286 06a 
720381 416 
40047677 
080572 124 
760 667 478 
440 762 832 
120858 186 
80095354 
601 907 08 
402 860 62 
203 814 16 
004 767 7 
805 721 24 
606 67^ 78 
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xxii Mean motion ofthe Moon in the Equable year. 



TABLE XIII. 

Mean motion of the Moon «n longitude in the Equable year, CycUcal or 
Nabonassarian,from one to 7000 equable years. 



MERIDIAN OF GREENWICH. 

JEn Cyc Nab. A. M. A. D. « , 

5808-5809 1549-^550 Mesore io=(May4 5805 18Ô1) 97 5 50*945 54 
Secular correction, see Table ziy. 



^^r- 


Révolu. 




tions. 


» « 


, 


13 


129 13 4*85646 


2 


26 


258 46 9*71191 


3 


40 


18 9 1456938 


4 


53 


157 33 I9-4Î5 84 


5 


66 


286 55 14.18230 


6 


80 


56 18 19*138 76 


7 


93 


185 41 33-995 31 


8 


106 


315 4 38-8ti68 


9 


120 


84 «7 43-708 14 


10 


133 


313 50 48.56460 


10 


a67 


67 41 37-ia9» 


30 


400 


281 31 15*6938 


40 


534 


135 «3 14-3584 


50 


667 


349 14 2.8130 


60 


801 


»o3 451-3876 


70 


935 


56 55 39-953 3 


80 


1,068 


170 46 18*5168 


90 


1,202 


114 37 17-0814 


100 


i»335 


338 18 5.6460 


300 


2,671 


316 56 11-191 


300 


4,007 


395 34 16*938 


400 


5,343 


373 53 12*584 


500 


6,679 


252 20 18-130 


600 


8,015 


330 48 33-876 


700 


9.351 


209 16 39-533 


800 


10,687 


187 44 45-168 


900 


13,013 


r66 II 50*814 


1000 


13,359 


144 40 56-460 


3000 


16,718 


189 21 51.91 


3000 


40,078 


74 3 49*38 


4000 


53,437 


3i8 43 45-84 


5000 


66,797 


3 34 41.30 


6000 


80,156 


148 S 38-76 


7000 


93,515 


393 46 35-33 



Digitized by VjOOQ IC 



Mean motion ofthe Moon in the Jtdian year. 



xxui 



TABLE XIV. 

Mean motion of the Moon in longitude in the mean Jtdian year,from one to 
7000 mean Jidian years. 



MEBIDIAN OF OREENWICH. 



Cyde ot 

leap-yr. -^ "• 

a 5805 

3 5806 

4 5807 
I 5808 



A.D. 
1801 
1803 
1803 
1804 



Mean noon. 
April 29 
April 29 
April 29 
April 39 



31 13 1.81052 
160 36 6-66698 
289 59 "52344 

72 32 51-406904 



Secular correction, + f 10". 723 2 «2-0". 01 9-361 k») before A. D. 1801. 
+ (io".723 3<c2+o".oi9 36i ic8)afterA. D. 1801. 



Jnlian 
Yean. 



9 
xo 
20 

30 
40 
50 
60 
70 
80 
90 

100 
200 

300 
400 
500 
600 

700 
800 
900 
1000 
2000 
3000 
4000 
5000 
6000 
7000 



Révolu- 
tion!. 



13 
26 
40 

53 
66 
80 

106 
120 

«33 
367 
401 

534 
668 
802 

935 
1^069 
1,203 
^336 
«,673 
4,010 
5,347 
6^684 
8,021 

9>357 
10^694 
12,031 
13,368 

«6,73? 
40,105 

.53,474 
66,843 
80,311 
93,579 



132 40 

365 31 

38 3 
170 42 
303 33 

76 4 
208 45 

341 25 
114 6 
346 47 

133 34 
20 2 j 

267 9 

153 56 

40 43 
287 30 
174 18 

61 S 
307 52 
25s 45 
203 38 

15Ï 30 
99 23 
47 16 
355 8 
303 I 
«50 54 
198 46 

37 33 
236 20 

75 7 
»73 54 
112 41 
3" 28 



43*613311 
37*326433 
10-839633 
54*452844 
38-066055 
31*679266 
5-293 477 
48.905 688 
32-518 899 
16-133 II 

32-364 32 

48-396 33 

30'66o 55 
36792 66 
52-924 77 

9-056 88 
25-18899 
41-321 I 
23*643 3 

3-963 3 
452844 
36-605 5 

7-926 6 

49247 7 

30.568 8 

11.8899 

53-211 

46.433 

39-633 

32844 

26-055 

19-366 

13-477 
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xxiv Mean motion of the Lunar Périgée in day» and howrs. 
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Mean motion ofthe Lunar Périgée in minutes, ^c. xxv 
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xxvi Mean motion ofihe Lunar Périgée in Equable years. 



TABLE XVI. 

Mean fnoHon qf the Limar Périgée in the Equable year, CycUeal or 
Nabona8sarian,from one to 7000 equable years. 





MERIDIAN OF OREENWICH. 




JSn Cye. Nab. 


Mmu noon. A.M. A.D. 


• 4 1 


5808-5809 2549-3550 Me8oraio->Ma7 4 5805 1801 


381 la 30*045 69. 




Secolw oonection, iee Table ziîi 
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290 36 48*138 
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6000 


677 
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7000 790 1 


238 16 54-241 5 
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Mean motion of the Lunar Périgée in Julian years. xxvii 



TABLE XVII. 

Mean motion qfthe Lmwr Périgée in the mean Julian year,fnm one to 
7000 mean JuUan years. 
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leap-yr. 
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3 

4 
I 



MEBIDIAN OF O&EENWICH. 



A.H. 


A.D. 
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5807 
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1S03 
1804 


April 39 
April 19 
April 19 
April 19 


aSo 39 4-766 21 
331 18 50.168 «54 5 

t 58 35-570 «89 
43 45 2-028217 s 



Secalar oonrectioxi,— (39' 



39^ 



•697 I jcï— o".o7i 674 k8) befDre A.D. 1801. 
.697 1 ic2 + o"o7i 674 ««) after A.D. 1801. 
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600 
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700 
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800 


90 


153 32 13-8064 


900 
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41 51 4-033 


5000 


56s 
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6000 
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73 14 33K>56 



*d2 
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xxviii Mean motion of the MoorCê Node in days, and hourê. 
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Mean motion ofthe Moon^ê Node in minutée^ ^c, xxix 
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XXX Mean motion of the Moovis Node in Equable yean, êfc. 



TABLE XIX. 

Mean motion of the Moon's Ascending Node in the Equable year, CycKeal 
or Nabonas8arian,from one to 7000 equable years. 



EPOCH^ MERIDIAN OF OREENWICH^ MEAN NOON. 

^ra Cyc. Nab. Meon noon. A. M. A. D. o , „ 

5808-5809 2549-3550 Mesore 10 » May 4 5805 1801 64421-775092 

Secular oorrection, see Table zx. 
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41-1153 


800 


4 


2 34» 


44 


12703 2 


900 


4 


8 115 


34 


44-291 I 


1000 


5 


3 »4f 


25 
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Mean motion of the Moon^ê Node in Julian years. xxxi 



TABLE XX. 

Mean motion ofthe Moon's Ascendmg Node tn the mean Julian year, 
from one to 7000 mean Julian years. 
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Secnlar correction, — (6"- 563 9 «2— o".on 850 «2) before A. D. 1801. 
- (6''-563 9 «2 + o".oi I 850 «3) after A. D. 1801. 
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Equation of the Node, Of the Centre, ifc. 
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Ixxvi Tab. XXV. Sum of mean Lunar Time ^c. 



TABLE XXV. 



Sum ofmean tolar time, in days and nights, and in aUmuA parts qf dajfs 
and nights, in the mean Iwar month qf the FasH,from one month to 
80000. 



Moan Limar month. Day> and Nights. 



One quarter. 
Onehalf. 
Three quarters. 
One month. i 

One month and ^. 

S 

4 



7 
8 

9 
10 
II 

13 

«3 
20 

30 
40 
S© 
60 
70 
80 

90 
100 
300 
300 
400 

500 

600 

700 

800 

900 

1000 

2000 

3000 

4000 

5000 

6000 

7000 

8000 

9000 

10000 

30 000 

30000 

40000 

50000 

60000 

70000 

80000 



7 

14 
22 
29 
44 

li 

118 
147 

206 

«36 

a65 

«95 

3H 

354 

383 

590 

885 

I 181 

1476 

1771 

2067 

3362 

«657 

«953 

5906 

8 8S9 
II 812 

147^5 

17 718 

20671 

23624 

«6577 

«9530 

59061 

88591 

118 122 

147 65» 

177183 

206 714 

236 244 

265 775 

295 305 

590 611 

8859^7 
1 181 223 
1476529 

1 771 835 
2067 140 

2 362 446 



h. m. s. th. 



î " 
18 22 

3 33 
12 44 

^ î 

1 28 

14 12 

2 56 

15 40 

4 «4 

17 8 

5 5» 

18 3<^ 

7 20 

20 4 

8 48 

21 32 
14 40 

22 I 
5 21 

12 42 
20 2 

3 22 
10 43 
18 3 



1 24 
248 

4 12 

5 37 

Ll 

9 49 

11 14 

12 38 
14 2 

4 5 

18 7 

8 10 
22 12 

12 15 

2 17 
16 20 

6 22 
20 25 
16 51 

13 ï6 

9 42 
6 7 
2 3.? 

22 58 

19 24 



38297 872 340425 531 914 

1 16595744680851063828 

1 54893 617 021 276 595 74» 

2 33-I9Ï 489 361 702 127 659 

3 49787 234042 553 19» 487 

5 6382978723404255318 
7 39574468085106382977 

10 12765957446808510636 
12 45-957 446 808 510 638 295 

15 19.148936 170 212 765954 
17 52-3404255319^893613 
20 25.531 914 893 617 021 272 
22 58723404255319 «4893* 
25 31-9Ï4 893 617 021 276590 
28 5.106 382 978 723 404 249 
30 38297 872 340 425 531 908 
33 11-489361 70* "7 659567 

51 3-829 787 234042 553 «8 

16 35.74468085106382977 

42 7-659 S 74 468 085 106 36 
7 3957446808510638295 

33 11-48936170212765954 
58 43-40425531914893613 

24 15-319 148 936 «70 212 72 
49 47234042 553 '91 48931 

15 19.148 936 170 212 765 90 

30 38-2978723404255318 
45 574468085106382977 

1 16.5957446808510636 

16 35-7446808510638295 

31 54-8936170212765954 
47 14-042 553 191 489 361 3 

2 33-191 489361 702 127 2 

17 52-3404255319148931 
33 If -489 361 702127659 

6 22.978723404255318 
39 34.468 085 106 382 977 
12 45-957 446 808 510 636 
45 57-446808510638295 
19 8.936 170 212 765 954 

52 20.425 531 9*4893613 

25 31-914893617021272 
58 43-404255319148931 
31 54-893617021276590 

3 4978723404255318 
35 4468085106382977 

7 39-57446808510636 
39 3446808510638295 

11 29361 702 12765954 

43 2425531914893613 
15 19148936170212 72 
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Tab. xxvî. Conversion ofDegrees ^c. 



Ixxvii 



TABLE XXVI. Paet L— Conrcr- 
sion qf Degrees, Minutes, and Se- 
conds of the Equator, into Hours, 
Minutes, and Seconds qf mean time. 



TABLE XXVL Part IL— Con- 
version of Hours, Minutes, and Se- 
conds ofmean time, into Degrees, 
Min. and Sec, qf the Equator. 



|Time. 



Dcgreea. h. m. 



I 

2 

3 

4 

I 

7 
8 

9 

lO 

II 

12 

'3 
14 

15 
30 
45 
60 

75 

90 

105 

120 

135 
«50 

165 
180 

'95 
210 
225 

240 

255 
270 

^85 
300 
315 
330 
345 
360 



4 

8 

12 

16 

20 

U 
28 

36 
40 
44 
48 
52 
56 

I o 

2 

3 

4 

I 

7 
8 

9 
10 
II 
12 
13 
14 

.1 

17 
18 

'9 
20 
21 
22 

24 



Time. 



». th. 



Time. 



I 
2 
3 

4 

I 

7 
8 

9 
10 
II 
12 
13 
H 

16 

17 
18 

ï9 
20 
21 
22 
«3 
«4 

:i 
II 

29 
30 



4 

8 
12 
16 
20 

34 
28 

36 
40 
44 

48 

56 
o 

4 

8 

12 

16 

20 

24 
28 

36 
40 

44 
48 

56 

o 



31 

3« 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
5« 
53 
54 
55 
56 

58 

60 



4 

8 

12 

16 

20 

24 
28 
32 
36 
40 
44 
48 
52 
56 

O 

4 

8 

12 

16 

20 

24 
28 
32 
36 
40 
44 
48 
52 
56 
o 



Décimal parts of Seconds 
ofa degree. 



** 


th. 


01 


0.4 


0.2 


08 


0-3 


1*2 


04 


1.6 


0-5 


2.0 


06 


2.4 


0.7 


2-8 


0.8 


3-2 


09 


3-6 


i<o 


40 



! 


Space. 


Space. 


1 


a. 


, 




«• / // 


Hn. 


m. 







m. , 


I 15 


I 




15 


3i 7 45 


2 30 


2 




30 


32 8 


3 45 


3 




45 


33 8 15 


4 60 


4 







34 8 30 


5 75 


5 




15 


.^S 8 45 


6 90 


6 




30 


36 9 


7 105 


7 




45 


37 9 15 


8 120 


8 







38 9 30 


9 135 


9 




15 


39 9 45 


10 150 


10 




30 


40 10 


II 165 


II 




45 


41 10 15 


12 180 


12 


3 





42 10 30 


13 195 


13 


3 


15 


43 10 45 


14 210 


14 


3 


30 


44 II 


15 225 


'5 


3 


45 


45 " 15 


16 240 


16 







46 II 30 


17 255 


17 




15 


47 " 45 


18 270 


18 




30 


48 12 


19 285 


ï9 




45 


49 12 15 


20 300 


20 







50 12 30 


21 3»5 


21 




«5 


51 12 45 


22 330 


22 




30 


52 13 


23 345 


23 


5 


45 


53 ï3 ï5 


24 3fco 


24 


6 





54 13 30 




25 


6 


15 


55 ï3 45 




26 


6 


30 


56 14 




27 


6 


45 


57 14 15 




28 


7 





58 14 30 




29 


7 


«5 


59 14 45 




30 


7 


30 


60 15 



Décimal parts of Seconds 
ofmean Hme. 



■ec. 


// 


O'I 


ï-5 


0-2 

03 
0.4 


3-0 
4-5 
60 


0.7 
08 


7.5 

9-0 

10.5 

12*0 


09 

l-O 


13-5 
iS-o 
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Ixxyiii 



Tab. xxTÎi. MeridUm Cycle. 



TABLE XXVII. 



Cycle ofthe Mertdùm RegUtutitm, arofthe retwm qftke mean Sm tmà oftke mea» 
Bqtdnoctial point to tke Meridian qf the Epoch. In Periods ^129 mean tropiciU 
years ofthe Fbsti. 









A» 


Aab 


Bc 




Bbd 1 








8p«». 


Tima 


Space. 


Time. | 


Period. 


A. M. 


B.C. 


D^. m. a. 


h. m. a. th. 


Dog. m. s. 


h. 


m. a. th. 


i 


I 


4004 


357 " 36 


23 48 50 «4 


2 47 24 





11 9 3^ 
10 48 


tt 


130 


3875 


87 18 


5 49 12 


272 42 


18 


iti 


«59 


3746 


177 23 24 


" 49 33 36 


182 36 36 


12 


10 26 24 


iT 


388 


3^H 


267 28 48 


>7 49 55 " 


92 31 " 


6 


10 4 48 


V 


S17 


3488 


357 34 " 


23 50 16 48 


2 25 48 





9 43 " 


vi 


646 


3359 


87 39 3<5 


5 50 38 24 


272 20 24 


18 


9 21 36 


Tiî 


775 


3230 


«77 45 


II 51 00 


182 15 


12 


900 


Tiii 


904 


3101 


267 50 «4 


17 51 21 36 


92 9 36 


6 


ix 


1033 


2973 


357 55 48 


23 51 43 " 


2 4 12 





8 16 48 


z 


ii6a 


«843 


88 I 12 


5 52 4 48 


271 58 48 


18 


7 55 12 


zi 


1291 


2714 


178 6 36 


II 52 26 24 


181 53 24 


12 


7 33 36 


zii 


1410 


«585 


268 12 


17 52 48 


91 48 


6 


7 12 


ziii 


1549 


«456 


358 17 H 


23 53 9 3<5 


I 42 36 





650 24 


ZiY 


1678 


2327 


88 22 48 


5 53 31 12 


271 37 II 


18 


6 28 48 


Xf 


1807 


2198 


178 28 12 


Il 53 52 48 


181 31 48 


12 


6 7 12 


ZTi 


1936 


2069 


268 33 36 


17 54 14 24 


91 26 24 


6 


5 45 36 


ZTii 


1065 


1940 


358 39 


23 54 .î6 


I 21 





5 24 


zyiii 


1194 


1811 


88 44 H 


5 54 57 3<5 


271 15 36 


18 


5 » 24 


ziz 


a3a3 


1682 


178 49 48 


II 5.S 19 '2 


181 10 12 


12 


4 40 48 


zz 


«45^ 


1553 


268 55 12 


17 55 40 48 


91 4 48 
180 59 24 


6 


4 19 " 


«zzi 


4581 


I4«4 


179 36 


11 56 2 24 


12 


3 57 36 


zxii 


«710 


1295 


269 


17 5<5 24 


90 54 


6 


3 36 


TZiii 


«839 


I186 


359 " U 


23 56 45 3^ 


48 36 





3 "4 24 


ZZiY 


2968 


1037 


89 16 48 


5 57 7 12 


270 43 " 


18 


2 52 4« 


zzv 


3097 


908 


179 22 12 


Il 57 28 48 


180 37 48 


12 


3 31 12 


zzn 


3««6 


779 


269 27 36 


17 57 50 24 


90 32 24 


6 


2 9 36 

I 48 


•zzni 


3355 


650 


ï79 33 


II 58 12 


180 27 


12 


zzviii 


3484 


5«i 


269 38 24 


17 58 33 36 


90 21 36 


6 


I 26 24 


zziz 


3613 


39« 


359 43 48 


23 58 55 >2 


16 II 





I 4 48 


zzz 


374» 
387' 


263 


89 49 t s 


5 59 »6 48 


270 10 48 


18 


43 ï2 


zzzi 


134 


179 54 36 


lï 59 38 24 


180 5 24 


12 


21 36 


zzzii 


4000 


5 


270 


18 


90 


6 


000 




+ I 


— I 


+ 87 12 36 


+ 5 48 50 24 


- 87 12 36 


- 5 48 50 24 1 




4001 


4 


_357.'A36_ 


23 48 50 24 


2 47 24 





II 9 36 1 



A A — ^The numben in this oolumn should be ndsed 2° 52' 48" thronghont. 
b Aa— Thofle in this oolamn should be raised i im. 31 s. 12 th. thronghout. 
c B — Tbose in this oolamn should be lowered 2" 52' 48'' thronghont. 
^ Bb^Those in this column shonld be lowered 11 m. 31B 12 th. throughont. 
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Tab. xxviii. Sum ofmean animal Tropical time ^c. Ixxix 



TABLE XXVIII. 

Sum qfmean soUar time in intégral days and dedmalparU qf a day, in the 

mean Dropical year qf the Fasti,from one year to 7000. 

Cf. the Introdnction, 336. Fwt m. ch. L sect. xv. 





Tm». 


DiVi. 


I 


365142 «5 


9 


730-484 50 


3 


I 095.716 75 


4 


1460.96900 


1 


I 816.11115 


a 19» -453 50 


1 


a 556-695 75 


1911.93800 


9 


3 287.180 15 


10 


365242250 


30 


7 304-845 
109572675 


30 


40 


14 609.690 


50 


18 262.112 5 


60 


*i9'4-53SO 


70 


«5 5<56.957 5 


80 


19119.3800 


90 


31871.8015 


100 


36 5H-««5 


300 


73048-450 


300 


109 573-675 


400 


146 096-900 


§00 


181 611.115 


600 


«19 '45-350 


1:: 


«55669.575 
291 193.800 
318718^)15 


900 


xooo 


365 141.150 
73048450 


3000 


3000 


I 095 716.75 


4000 


I 460969.00 


5000 


I 816111.15 


6000 


« 191 45350 


7000 


«556695-75 
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Ixzx 



Tab. xxix-xxxii. Sum ofmean solar time SfC. 



m 



•§«^ 


!-8^ 


iii 
|1| 


1 1^ 


a-S'fe' . 


ani 


g 1 il 


pq s »2 *s 


^.sll 





SI iR«?l.K^S«vS S?BS «"îS-S- „ «♦v.ve .>«, o^ 




HI?H«Hil.lstHI^H IHlHIsI U^U 




2r^^^»5?Sf^2>HHa?l5llHHs^i?li:i. 




SO C^ONO(00*^<00 ^^C« Ost^-^-M ON^ -4- Os (COQ «« <^i-iVP 0^«OQSO m »^C«00 


• 


C\ OsOO OÔ ^ **sÔ SÔVÔ »OM ^«^<x> '♦Ôs»bH«vô «i^ÔsÔ ^ à ^*^Ô *>»"^r« Ost^^c 


é 




À 


vo«Q00VOe«O>«**fO wjso vo Os Cs «• r« M »oso m w5 "♦ Os O «• **00 ** w O ON «î «• 


1 


>0 fO OssO N os»o««oo iOO »o"so -so s Kw »o*^o « io«:.0 *o««»-s5^2fl0 foo» 


M««M««c«e4coco*^0 "«^00 w «o os « so en os>0 «» Os«oc«oo u»0 »0m>0 -^O 
^•.«p,e«(«f«cQcot^O "^00 - MiONcso «o OssO e« Osws 




M M M C« (« 


II 


'""^*"-"*'-"28&îâ^&5 8.8|8|8|8|||§§|||| 



I. s.sl . 

mû 



1 


so ««00 so «00 so « « « «» « 

w» o w> w sOM>o««r«c«iot^OMiot»Oe««oO«oQioOioO«OOQOQOQO 

so rn p^SO « Os>Oc«00tO0*OM>OM>OM<^eiwsf^0r«iO*^O««*o0>oQw»O*O 

(O X^ O "^OO •-• U) Cs M SO ro OsSO « OSiOMOO lOQ «omnO msO c«C^f«W)<^0 «• «O*^ 

MMMC<C««corOC^O "^00 ** «o os «« so rn OssO « OmomOO »oO io*«SO -sO 

M M M « C« 


II 


-'""*•""''- "28a*&^R« 8.8 8§.|8|8||||§|||| 



t|M| 


ï^ilî 


hlti 




llili 



00 fr«SO 10 ■♦ «o M o OSOO SOtOfOV* O00t^«O ^00 N so o '♦OQ C« SO 

lOM »H<nw>o\o c« ^o ososo «« M «« esostoQso m moo «<)OsOso ««oo o^ «œ 



W)OiOÛSOmsOm«^C< •* 
VO «« OssO c«Osv)C«00«00 - 
«ï •«• o "^00 M 10 0« C< so «o On' 

MMMc<M««orox»0 ^00 M lo Os c« SO en 



Os « ^sO OS M '♦•00 c< so M w> os «*i00 « '♦•so QS M 
iQsO M«0 M »<.(« ■4-*<*Ose« -^-VO Os ^ ^00 «« >0 M 
>so e« ostoc«oo «OO *o0>O ►-sow*>.w^**Osc« 

e« so «n o»so «• osMiwoo vao »oqso «so 

<*5 *'>««• o '♦•00 M »0 On « so ro OsSO «« On «O 
MMMeic«c«co<oc^O "^OO •* *«> 






M M t« C< 



M c< fO -^ »OSO **00 On o 



g&*â^&<8 8.8 8 8|8|y|||||||| 



8 S 



X-S 






5 il 



I 



P 



-p^^&i ?8n%S^S>8 S>8 S>8 S,8 S>8 8888888888888 

O -4-00 M 10 OSC«SO co OSSO c«os«oc«oo«oow»o*oo«oO*ooOOOO 



COï^ O ■♦00 I 



M M c« c« < 



8>S 



^,8&5&888|8J8||§|||||| 
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Sum ofmean Solçr lime, Sçc. 



Ixxxi 



Smnqf 



TABLE XXXIII. 

9olar Hme tu mean solar days and tUghts, in tke mean Ano- 
year qfthe F(uti,/rom one to 7000 AnomaKsiic yean. 



▲non». 




IMoTiB. 


Diji. b. m. a. 


I 


365 6 13 53-45» 430 464 841 « 


2 


730 II 17 46-9648609296844 


3 


I 095 18 41 40447 «91 394 5«6 6 


4 


I 461 55 33.9a9 721 859 368 8 


1 


i8a6 7 9 27-412 152324211 


2 191 13 23 20-894 582 789 053 2 


7 


«556 19 37 14-3770132538954 


8 


2922 1 SI 7-8594437187376 


9 


3*87 8 5 1-3418741835798 


10 


3652 14 18 54.824 304 648 4«« 


20 


7305 4 37 49-^609296844 
«0957 18 56 44-472913945»^ 


30 


40 


14610 9 15 39-297218593688 


50 


18262 23 34 34-121 523 242 II 


60 


«1915 13 53 38-945827890532 


70 


25568 4 la «3-77013^538954 


80 


29220 18 31 18-594437187376 


90 


32 873 8 50 13.418 741 835 798 


100 


365*5 «3 9 8-243 046 484 «« 


aoo 


73051 92 18 16-48609296844 


300 


109577 21 27 24-7«9i3945;^ 


400 


146 103 20 36 32-972 185 93688 


500 


182629 19 45 41-215 232421 1 
«19 '55 18 54 49458 «78 9053» 


600 


700 


«55^1 18 3 57-7013^538954 
292207 17 13 5-94437187376 


800 


900 


3«8 733 16 22 1418741835798 


1000 


365 «59 «5 31 aa-430 4^4 84a a 


9000 


730519 7 a 448609296844 
1 095 778 22 34 7-291 394 5*6 6 


3000 


4000 


1 461 038 14 5 29-7218593688 


2^ 
0000 


1826298 5 36 52-152 324 211 


2191557 21 8 I4-58» 789053 a 
«556817 la 39 37-Qi3a53 895 4 


7000 
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Ixxxii 



TaUea of Preceatum. 






^f 



âlll 
1^4 



O PO 

♦ ON «500 
O Q - M 

POVO C^ « 

o »4 M (<0 



>^ loroct OOO ^w> ^00 «^ m «cOs<nK^c« ^nô 00 m «s «o^ Ok c« «^vO oo 

) 00 «^Mj ^00 r«^ " 



« ^^00 

ro*or« ONc< 
,^ — — - - 

OC 

t^p^«ooo wïoo%e »opoi 
c»oB»o-ioo •<«'0\^os 

e« «• f#j «o -^ "^ p^ ffiOO 

- M» o -^00 rrjVO a» w 
« ^ »^ Os « '^•00 « «^ 
"^ "tT" MINO ^-00 >Ç ^ M 

wjob M -tr" i>» ô « « »o 

Hi *- « c» « ro «o 



I? ^ £Â 52 S.^ Ji 2>^ Î195^ M3M00 ^os^os^osro 

w «; '^^^ ^ 9> 'OOO »0*^«* t«»^\0 •• O^«o»«oo «3 

•OOO »- "^**o O ►- M« ««cnm-4-^os «noo «j r* h 
M dM^iO<4-«l^*^Os«« '♦^ d> « -*« « «^ - ^ ç 






VO M c« ^ «O^ 00 Os 



M M c« C« «« ro fO "^00 « NO O 



) t^ M v> waso O "««•« ««osOs'*•t^«vî osoo 

« «ï w>NO 00 o « fO«0*»-*rt osso ■♦ *- 
H M M M M ro M3VO 00 o «* 



M N m -^ \n\0 r«00 Os o O 






■^â 



m 

ail? 





îÔsS ON ^ *^^ *^°° ^ 




toS S RsO* os ^SO & îîivS s « î«« î^* ^ M «« ff) ^ lOVO «^00 ON 




H|s§€tH€ilStHlf ^1 IHl;^:! ç«l IKHE 




$Hl?H^l5?i^H«Hs?s5i:iHHHI?HI. 






fHÎ|f^|oi^l?S>^îEl|SIHE^sfi:?H£?^« 


^ 


i-i «o«OM ro«OM ro«o>« c« <o^«o^ «• r0'4-tow>10<^•t^'4-«0f0«0e« «oe» ^ii ^-I 




d 


OQOMMk.«2ç«f« <ONO Os M uï Ov « loOO - rn«o»^OsM ro«ot^ osOO 00 r^ r-i© so 


««•* «^ «"^ c»-^ «nwdNi<^ c<■0't^coe«MM io<^ eo ï. wr> «o « io ro 


,c{ 


. M M M w e« e« «f) ffj^o O fjvo g Jï cosO OsOsvsio^ »^ S^^ ** '^^S m ^°° 


1 


.................... ^u^t^oo osM 2 :r« %^%^S'% 


! 


... ..NO .00 ose oo^o^oo 8,888^81 8||§§§§§8| 


M M CO -^ i*is6 «>. 









'fe*^ 



11 



I 



tO M 

00 



^ ^00 00 00 t^ X<«\0 ^nOmqO'. .^moc^ 



s 2 îrt i Î2^ ï 2" 2. Ss 2 3:^ 00 os « ft ^NO e« 00 -4- . VO « 00 -4- 
»-MWMMro»ot^O^-cr> .so oorot^c«ixioO. «^00 •« so . 00 M \0 

►^►**'***^»" WW»* C*^4k« •■«b^ 

........»-««W>«0. «O^ ^C<*W)CQmqoNO ■. 

*-««>f<o.w> 



M e« fo . «ON© tN.Qo Os O 



8 8.0.S.5 RS 8.8 8 |8,8 J 8|||| mil 
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Table$ o/Preceamn. 



Ixxxiii 



ii4 



s es O 

as 5 «^ 






M M «« '^ wavo ** 
w) o «o o «o O 



w> 



>0 C< 00 *<o o« 
os Ç\ OSQO 00 00 



^os-^oo pooo î5«î«s.*ï^" os>o to»-» »o 52^ a «1 !? 2^ 2 '^^ S. 2 Î2 ÎT 2* îiî ^ 

M c« «« eo -^ "ONO *^t^»o<o**io*0*^»o«»vo rrjO ««O t;*© 
»«ei "^^ **«« **«• MM 

M M M v< c« c« mNO ON««vo 0\po 



«« (O ^ lAVO r«oo 0« O O 



8.».S.5&5 8.8 8 8|8|8||,§; 



^«1 





W «^VOOO «• ■♦NO 00 






HHS y^sSUII = si^^s ^8 „ j. j^^, ,^. _ 




iri^St?H^?Sg?H»Htili^€^^HHS sf 




5I^EH3l^&ÎS5S£î?Sly?€ff^^sV:i:s^SC? 






(n>ô6^»^ô;r^•M Vôs:i-ô\Voôc;soorôoôvô '«■2Li2«::'«'*2 2*^2'2L:f« 


i 


ë 


rot^M toas(nt>.M loOO »*NO lO ^ «1 r« m o ^00 <^NO wa-^rocoe» mw jJ- »osp 00 Os 
Me«^iOM(^io M«owiM«a»OMCow> mmco^io Mr««*s ro <o co 


f,: 


M M M M (« c« •♦NO » « **>No 00 o «n « M o osoo 00 *^>o ^ *^ 2 "♦ *« 2 2 




^ MMMMNMMMMMMMMMM MM C<M 


1 


M d <0 «^ uj^O «^00 On O^ 00 « ^^ 


s 


-«-,.«>0^,.OOOJ0^05^gg8^8|8||g§|| 


i§§§ 


fi 


M c* w> ♦ «a>o **| 



P~ g 

'.M 



M M eo ♦ w»\o fr-00 On ^ .^ ^ -^ 

wjsO 0\ e« «ooo «^ ♦ ** M M m ♦ wjsp r*oo Os .^ ^ ^ ^ 

eoNO Os ro>0 Os ««OsO Os «ONO Os «» w»00 m ♦ «>» m «« cf) ♦ iftVO t«-aO Os 

co NO ♦ w> M O'oo ^ .♦iONÇ q\ çnso 5» w>>o os «gsç ^ «L.ÎT^S. ^^It îî !li9 S Zf ÎJ;^ 

mSO OseO 
kOO 00 00 



00 fOt*»ceo*< 0^t*W3 
»^ -♦ OS rOOO c« <^ M NO O tf) O SO « t» «• 00 ^fp Os ♦ Cïsjf O» «000 «p 
mSO roOsO «^O **«00 t>.'^wOst*'*« Ost^^O* WOO « ^ «7 



♦ On ♦ OS fOOO «>00 fr»«^uï«OM Os l> U) «O m Os OS Os Os ^L _ 

wj O NO M«^«oo poos^-os^-os ro» «poo «2 *r »2 îS 51 2>^ !fi<2? 
't- ON «ooo c« t^MO o vaoNO M r««iQO «oos^os^os «noo «ooo 



t^ «o 

Osw) 
ON ÔSOÔ OÔ t^ t^NÔ NÔ <> »0 



■ « On*^^ « 

» QSO «o o t 

r« ei 00 ♦ < 



__ __ _ ^6«ôÔNÔ«ôd^•«ÔÔ«^♦«•Ô>^^♦^ 

rÔ^W> Me««OM^c«io«0 •^c»iOM>Wi'^^^<0«0«0««»0«t^M^M 
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TABLE XLIIL— Part III. 

Converwjn of seconds qf mean Sidereal time into mean Solar : or Correetiom 
qf the mean Sidereal second, from one second to siaety ; and qf décimal 
parts of the mean Sidereal second, from one to ten. 



Sec. 


Sec. 


Sec. !sec. | 
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lO 

II 

12 

13 
14 

îl 

17 
|8 

19 
20 
21 

22 
23 
24 
25 
26 

27 
28 

29 
30 


0.002 730 433 203 706 017 
0.005 460 866 407 412 034 
0.008 191 299 611 118 051 
0.010 921 732814824068 
0013652 166 01 8 530085 
0.016 382 599 222 236 102 
0.019 113032425942 X19 
0.02 X 843 465 629 648 136 

0-024573898833354x53 
0.027 304 332 037 060 17 
0-030 034 765 240 766 187 
0.032765198444472204 
0.035 495 631 648 178 221 
0.038 226 064 851 884 238 
0.040 956 498 055 590 255 
0-043 686 931 259 296 272 
0-046 41 7 364 463 002 289 
0-049 H7 797 666 708 306 
0-051 878 230 870 414 323 
0-054 608 664 074 120 34 

0-057339097277836357 
0.060069530481532374 
0-062 799 963 685 238 391 
0-065 530 396 888 944 408 
0-068 260 830 092 650 425 
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0-073 721 696 500 062 459 
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0-081 912996 III 180 51 
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.0092 834 728 916 004 578 
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0.098 295 595 333 416 61 2 
o-xoi 026 028 537 122 629 
0-103 756 461 740 828 646 
0-106486894944534663 
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0-120 139 060 963 064 748 
0-122 869 494 166 770 765 
0-125599927370476782 
0-128330360574182799 
0-131 060 793 777 888 816 
0-133 79' 226981 594833 
0-136 52X 660 185 300 85 
0-139 252 093 389 006 867 
0-141 982 526 592 712 884 
0-144712959796418901 
0-147443393000 124 918 
0-150 173 826 203 830 935 
0.152904259407536952 
o- 155 634 692 61 1 242 969 
0-158 365 125 814 948 986 
o-i6i 095 559 018 655 003 
0-163 825 992 222 361 oa 



Conversion of décimal parts qf seconds of mean Sidereal 
time into mean Solar, 
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TABLE XLIV. 



Complément qf the Equable, CycUcaî or Nàbonassarian, year t» 
from one to 7000 years. 



Sidereal Hme, 



EPOCHS. 



Ai Jérusalem» 



Ai Greenwich, 



fimCyc. A. M. B.C. Nab. M ean midnlgbt. Mean mldnlght. 

fa. m, s. h. m. B. 

o I I 4004 Mesore lOsApril 95 o o o-oooooo April 25 o o 23.127 116 



Mean noon. 
b. m. s. b. m. B. 

O— I I 4004 Mesore io=April 15 o i 58»277 664 April 25 o 2 21*404780 



Ai Jérusalem. 



At Greenwich. 



AnCyc. Nab. A. M. A.D. Nab. M ean midnigbt. M ean midnigfat. 

fa. m. t. fa. m. s. 

5808—5809 «549— «SS<* 5805 1801 Mesore io=May4 3 32 49493 "4 May 4 3 33 12.620240 

Mean noon. Mean noon. 

b. m. 8. b. m. s. 

5808—5809 2549—2550 5805 1801 Mesore io«May 4 3 34 47-770 788 May 4 3 35 10-897904 



E^ 


Daya. b. m. s. 


I 


.. 2359 2.694 471 956 6»» 96 


2 


î ^3 58 5-388 943 913 «45 9J 
2 23 57 8-08341586986888 


3 


4 


3 23 56 10.77788782649184 


5 


4 ^3 55 13-47» 359 783 "4 8 


6 


5 23 54 16-1668317397377^ 


7 


6 23 53 18.86130369636072 


8 


7 n 52 «1-555 775 <55« 983 68 


9 


8 23 51 24-25024760960664 


10 


9 «3 50 26.9447195662296 


20 


19 «3 40 53889 439 13^459» 


30 


29 23 31 20-8341586986888 


40 


39 «3 «I 47-7788782649184 


50 


49 23 12 i4-7«3 597 83i Ï48 


60 


59 23 2 41-6683173973776 


70 


69 22 '53 8-613 036 963 607 2 


80 


79 " 43 35-557 7565298368 


90 


89 22 34 2-5024760960664 


100 


99 22 24 20-447 195 662 296 

199 20 48 58-894 39Ï 3*4 59» 
299 19 13 28.341586986888 


200 


300 


400 


399 '7 37 57.788782649184 


500 


499 16 2 27.335 9783" 48 


600 


599 14 26 56-683173973776 

699 13 51 26.130369636072 


700 


800 


799 " 15 55-577 565 «98 368 


900 


899 9 40 25.024 760 960 664 
999 8 4 54-47*95662296 


1000 


2000 


1998 16 9 48-943 9*3 245 9; 
2998 14 43*415 869 868 88 


3000 


4000 


3997 8 19 37.88782649184 


5000 


4996 16 24 3a-359 783"4 8 




5996 29 26-831 739 737 76 


7000 


6995 834*1-30369636072 
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TABLE XLV. 

Sum ofmean Sidereal Hme in the mean Tropical year of the Fastifrcm 
one to 7000 years. 



Yean. 


Dàyn. b. m. ■. th. 


I 


366 5 48 50 24 


2 


73a " 37 40 48 


3 


1 098 17 a6 31 12 


4 


I 464 «3 15 21 36 


S 


1 831 5 4 12 


6 


2 197 10 53 2 24 


7 


3 563 16 41 52 48 


8 


2920 22 30 43 12 


9 


3 ^96 4 19 33 36 


10 


3662 10 8 24 


10 


7 324 20 16 48 


30 


10987 6 25 12 


40 


14 649 .ï6 33 36 


50 


18 312 2 42 


60 


21 974 12 50 24 


2^ 


35 636 23 58 48 


80 


29299 9 7 »a 


90 


32961 19 15 36 


100 


36624 5 24 


100 


73 248 10 48 


300 


109872 16 12 


400 


146496 21 36 


500 


183 121 3 


600 


219745 8 24 


700 


«56369 13 48 


800 


292993 19 12 


900 


329618 36 


1000 


366 242 6 


2000 


732484 12 


3000 


I 098 726 ]8 


4000 


1464969 


5000 


I 831 211 6 


6000 


«197 453 T» 


7000 


«563695 18 
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TABLE XLVI. 

Con^lement of the mean JuUan y car in mean Sidereal time,fr(m one to 
7000 years. 



Cycle of A. M. 
leap.jrr. 

4 I 

3 « 

4 3 
I 4 



Cycle of A.M. 
Icftp-yr. 

2 5805 

3 5806 

4 5807 
I 5808 



« 5805 

3 5806 

4 5807 
I 5808 



EPOCHS. 

Ai Jérusalem. 

B.c. Mean midnight. 

h. m. e. 

April 25 o o o<ooo 000 

April 15 23 59 2.694 472 

April 25 23 58 5.388 944 

April 25 o 1 4-638 743 

Mean noon. 
fa. m. 8. 
April 25 o I 58*277 66a 
April 25 o I 0.972 136 
April 25 o o 3'666 608 
April 25 o 3 2.916 407 

At Jérusalem, 

A.D. Mean midnighi. 

h. m. s. 

1801 April 24 2 53 23.939851 

1802 April 24 3 52 26.634323 

1803 April 24 2 51 29-328795 

1804 April 24 2 54 28-578 594 

Mean noon. 
fa. m. s. 

1801 April 24 25522*217515 

1802 April 24 2 54 24.911986 

1803 April 24 2 53 27-606 458 

1804 April 24 a 56 26856 258 



4003 
4002 
4001 



4004 

4003 
4002 
4001 



At Qreenwieh. 
Mean midnigfat. 
h. m. s. 
April 25 o o 23-127 116 
April 25 23 59 25.821 588 
April 25 23 58 28.51606 
April 25 o I 27.765 86 

Mean noon. 
h. m. s. 
April 25 o 2 21.404 78 
April 25 o I 24.099 352 
April 25 o o 26.793 724 
April 25 o 3 26-043523 

At Qreenwieh. 

Mean midnight. 
fa. m. s. 
April 24 2 53 47.066 967 
April 24 a 52 49.761 439 
April 24 2 51 52-455911 
April 24 2 54 51.705 71 

Meen noon. 
fa. m. s. 
April 24 2 55 45-344631 
Apnl 24 2 54 48-039 103 
Aprii 24 2 53 50.733 575 
Apnl 24 2 56 49.983 374 



Yean. 


Days. b. m. 1. 


I 


I 1-833303786730236 


2 


200 3666607573460472 


3 


300 5-499911360190708 


4 


400 7-333 315 1469*0944 


5 


500 9166518933651 18 


6 


600 10-999822720381416 


7 


700 12-833 126507 III 652 


8 


800 14.666430293841888 


9 


900 16-499734080572124 


10 


10 1 8-3 33 037 867 302 36 


20 


20 36666 075 734 604 72 


30 


30 54-999 "3 601 907 08 


40 


40 I 13-332 15Ï 469 20944 


So 


50 I 31-665 189 336 51 18 


60 


60 I 49-998 227 203 814 16 
70 2 8331 265071 116 52 


70 


80 


80 2 26664 302 938 418 88 


90 


90 2 44-997340805721 24 


100 


100 3 3-330 378 673 023 6 


200 


200 6 6660 757 346 047 2 


300 


3000 9 9-9911360190708 


400 


400 12 13-33 «5^692 094 4 


IS 


500 15 16-651 893365 118 
600 18 19-982 272 038 141 6 


700 


700 21 23-312650711 1652 


800 


800 24 26-643029384 1888 


900 


900 27 29-9734080572124 


1000 


1000 30 33-303 786 730 236 


2000 


2000 I I 6-607573460472 


3000 


3000 I 31 39-911 360 190 708 


4000 


40003 213-215146920944 


5000 


5000 2 32 46-518933651 18 


6000 


6000 3 3 19-822720381416 


7000 


7000 3 33 53-"6 507 m 652 
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Lunar Eléments of the Phoenix Period. 



TABLE LU. 

Lunar Eléments of the Phœnix Period, Sum qf mean Solar time,Jhtm 
one to thirteen months qf the Phœnix standard. 



Mon. Days. h. m. s. 



19 

59 

88 

118 

147 

306 
236 
«65 
«95 
3^4 
3S4 
383 



la 44 

1 28 

14 la 

2 56 

15 40 

4 «4 

17 8 

5 5î 

18 36 

7 20 

20 4 

8 48 

21 32 



4.11384217335 
8.22768434670 
12-341 52652005 
16.455 368 693 40 
20.569210866 75 
24.683 053 040 10 
28.79689521345 
32.910 737 386 80 
37.02457956015 
41.138 421 733 50 
45-^5» 363 90685 
49.366 106 080 2 
53-47994825355 



Days. 



«9-530603 

59061 206 

88591 809 

118-122 412 

147-653015 
177-183619 
206.714 222 
236-244 825 
.265-775 428 
«95-306031 
324-836634 
354-367 238 
383897 841 



169 469 598 958 222 

3389391979*6444 

508 408 796 874 666 
677878395832888 

84734799479»"© 
016817593749332 
186 287 192 707 554 
355 756 791 665 776 
525 226 390 623 998 
694 695 989 582 220 
864 165 588 540 442 

033 635 187 498 664 
203 104786456886 
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d. b. m. s. 
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On the mean Tropical 
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10 21 1-0338939198 


On the mean Julian 


365 


600 « 


1021.II 10.6338939198 
Bio 21 20 20*201 348 718 151 


On the mean Sidereal 


365 


6 9 9-567454798331 


On the Jnlian of 


366 


000 « 


II 15 II 10.6338939198 
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£>:d<bâaQa£^'d<faSa3a£^:3«S«>a^>^<S3Sxa^> 


» 


^:3<bS(»a^>€<bSaQa^^a«Scoa^^:g<bSaQa^^€ 


< 


:S*gooa5^5*8aoa5^tS*8»aB^:S*ScQa5^:S* 


- «fo^-svot^oo <^o«2ec;2-::-^i:^ 2^8 s 5{?2"î?«îr'S^& 


O 


5^:Sctsgaoa5^5*Saîa5^:S*Saoa5^^*a«a2^:S 


Pe< 


^:g^8a)a5^^^8<»a3^5*8aQa^^^*8«a5^:S* 


H 


:S*aa)a5^^*gci3a5^tS*aaDa5^:S*acDa5^tS*g 


IS 


*ga3a5^^^gc»aB^:S*gc«a5^:S*g«»S-2^5*gc» 


gMaB^:S*ga)a5^:g*gxa5^:S*ga>S5^5ctsga3a 


«|xS5^:S*gc«S5^:S*SQ0S5^:S*aaDfi5^rg*ac«â5| 


-< 


a5^^cbgc»a^^:d«bgc»aB^6<bgc»aB^:â<£:gxaB^ 


- « co^wsvot-oo 0^0;;;^.ro2•;l?^£^:« 2^ g S S ? ? « ^ « « S" 8» î?» 


C>|c»fl5^:S*8c»S2^:S*Sc«fi ^:S*ga)S5^^*a«)fl 


h 


a 5 lt:g^ g« a5 ^:S* g» a5 1^5* g<fl a5 lr:S* aco a 5 


H 


5^:S*8««a5^5*gwa5^:S*gc«a^^:S*acofi5^ 


go 


► 5*gcoa5^:S*gci3a5^:S*ac«a5^^*g«>a5^5 


1" 


rS*gc«a5l*:S* gcoa5^:SctsgMfl5^:S*gQ0fl5l*:g* 


» 


*g<«a5^:S*gaoa5^:S*gaDa5^^*gcoaB^5*g 


-< 


gc»aB^:S*gaQa5^rS*gQoa5^:S*g«â5^5*aci3 


M t^co^tosct^oo ovo M 2:??2'^îr^2^8 5S?;î'«'Sîr^S'î^ 


O 


:g*g«a5^^*g«aB^5*goDfi^^^*g«as^:S*g 


^ 


^goQa^^-s^aoDa^^^g^goQfi^^^s^aaDaB^rS^g» 


m 


gGoa5^:S*aaDa3^5*g«aB^^4:gaQe5^^<«38œfi 


PQ 


aQa^^:S*g«a5^5*g«a5^:S4:gaoaBl*:S*aQoa5 


a^^:S*g«aB^rS*gaoa5^5*gaQaB^:S*a«a5^ 


B^:S*gaDaB^:S*aaQa5^:S*gcQa5^tS*gDDa5^^ 


< 


^5*gc«a5ferS*gc»a5^5*gcQaB^^^g«aB^'5«fc 


-, <• fo^«vo*-Qo oso « « n?îï?^ STÏ 2^8 5 S S'S'îr-^ tT^S « ^ï?» 


O 


^<bgaQaB^:S4:g<»a£^^<bgciQaB^râ<bgQQa3^ 


5 


h 


,ftgaQa5^^,fcgœa5^5*g«a5^'5*g«aB^a 


^ 


>: « 


gQDa5^5*aaQa5^:S*gaoaB^5ctsgœaBl*^* 


g 


^Q 


aQa5^^*go3a5^:S*ga3a5^5^a«aB^:S^a 


00 


D 
S ^ 


a5^:S^g(«a5^:S*a«a5^5*gaQa5^^*g(» 


a 


1» 


B>^<£:gaQaB>^<2:ga9aB^â<£:gaQaB^^<bgQoa 


B ' 




fcrâ^g(»aB^:S<bgaQaB>:S^gaQaB^^<£:gaQa£ 


^ 

» 


^«.o^»«>o*-oo oso- 2:?2-;?^:rï ?8 ss??î?^«« 


aS>^<bg«aB^:g<bgaQa£^^<bgooa^^â<£:g<&aB^ 


PE« 


5^^*g«a5^5^aaoa5i*^^gQoa5^^*gœa5^:g 


PÈÏ 


^:S*8c«a5^^*a»a5^:S^a«a5^^*gMaB^'S* 


So 


:S<bg^a0>:3<bgaQaB>:â^gaoaB^^<bgGoaB^:5<e:g 


g « 


*gMa5^:g*g«a5^:S*a</>S5^rS*gcoB5^:S*gQO 


^« 


gQQa5ifc:S*g«a2^:S^aaoa5^5*gwa5i*:S^gœ a 


-< 


* a 5 krs ji s« as i^:S* gc« s B fe^^ goQ a5 ir:S* goo aB 


M «m^«.>o.-oooo - «S^Î^T'SîrîS^S 5 s ?îî?'8«^^aï?> 




*N 





XCVIU 



Cycle ofthe Dominical Letter. 



O 



H 



O 


SaQa3^:g<t:SxS^^:S.bSaDg£^:d.ËSaoS^»€<&Sœ8 


^ 


œS^^^S^bSœB^^^^bSœS^^^tbSœaB^^tbSœS^ 


i"^ 


a£^a<b8SQog3^:â<bS(»fiB>tâ<bScoaB^^«bSaQa^^ 


Sq 


£^a<bSaofiB^a<£:Sooa£>:5.(;SaoSB>:g<bSoQaB^:5 


5 o 


^^tbSQoa£^:S«bâaQa£^^«bSaoaB^:S<£:8aoa£^^«fi: 


P n 


^,b8œaB^^cbSoQa3^^<bSaoaB^^<£:aaoaB^^«8 


^ 


<bS(»aB>:SibSxaB^:3<b8œaB^^<£:8<x}aB^:â<bSœ 




►N e« *<o •♦ wjNO t^oo 0\ o •- « <*5 ^ »o>0 f^-OO 0\ o »-• «* fo -♦ wavo *^00 ^ o *- 


c 


-B^^^ BB^-S^ioiBB^'S^^^n BB^'S^^(oBS^'5^ 


pE< 


<bS(»aB^^<bSoQaB^^<bS(»aB^:d<bSc»aB^rg^s 


g" 


Sc»aB^â<t:Saua£^^<bSc»aB>^<bSQoaB^^<bSao 


s A 


œaB>:d*bSœaB^a<bSc»aB^€<bSœa3^^<bSaD8 


o 


aB>!S<£3Sc»a£^^<bSœaB>^<&Scoa£^^<bSQoa^ 


Z » 


s>^«bSœaB>-s<bScoaB>:g<&8c»aB^:S<bâor>aB^ 


^ 


^:S«8(»aâ^:S«bSxaB^:S<b8aoa£^:S<bSc»6B>TS 




»M f« ro •♦ uovo 1^00 o o »- « W5 "<■ W5NO t^OO os o M f» f*î -^ wavo woo 0> O 


C 


aB^B^tsSaoaB^B^faâœaB^tâ^bSœaB^â^tiâccaB^ 


^ 


3>^<bS99aB^:5<£:S(»aB^^<faSœaB>€<bSœaB^^ 


-" 


>€<bS(»aB>:B<î:S«aB>^<t:S<»aB>€<bâ3oaB^'â<S: 


Sfi 


^4iâciQaB>â<&:SQoaB>tB,bSQoaB^:S<bSaDaB^tâ^s 


1 o 


<£:SSQQaB^^<bSooaB>^<bScoaB>^<bScoaB^tB<bSœ 


^ « 


8aoaB^:B<bSœaB>a<bSaoaB^€<bSc»aB^^<b8œa 


-< 


c»aB^'â*bScoaB>:â<s3S<x}aB>^<£iSc/3aB^rS«SaD6B 


M M fo ^ io\0 «>.oo Os o •-• « W5 ^ lovo *-oo On o ►^ r* PO -* uavo t^oo O^ O »- 


o 


8QQaB>B<£:8GoaB^€«bâcnaB^^«bâaQaB^â<bSao 


Pm 


QoaB>^<bSQoaB^^<bS(»aB^€<isâœaB^€«b8»a 


â" 


aB^B<bSGQaB^aaSaoaB^:5<bSœaB^tâ<bSat)aB 


i ^ 


B^^<bSaQaB^:S^ScoaB>-â^8oQaB^â«S(»aB^ 


g Q 


>:g<&SaQaB^^«bS{naB^:B<bS(»aB>:B<isSaoaB^:S 


cg « 


^,bSc»aB^€<bSaQaB^â<bSQQaB^:S<b8(»aB ^^s^ 


-< 


- « ro -* »o>0 t>-00 o o iM e» PO M- «OVO t^OO Ov O ^ r< fO ^ UiSO «^00 Os 0~" 


O 


^5*8qq aB^:g*Sao aB^:S*8«a2^:S*8aQaB^rS* 


Pm 


€<b8c»aB>:S<bSeoaB^^<b8aQaB^:S«b8n aB^:S«b 8 




-«e:8œaB>^<b8aQaB>€«8aQaB^€<b8o9aB^:S^j8oQ 


8c»aB^€<b8aQaB^:S^8aQaB>:S<b8aQaB^:B<b8aQa 


^" 


«a£>!â<b8«aB^:Scb8«aB>:S<b8(»aB^!B^8naB 


n 


a5 ^5* 8c» aB^r54:8« 85^:3* 8«aB^:g*S«aBl* 


^ 


B>5_*fc_S«La5 >:Scfc SœaB^^^ 800 82^5* 8«aB^:S 

^ « fO ^ «A« t>.oo ®^ 2 M 2 s? ? î?^ *^^ 0\ o ^ «• «o "^ u:\o t^oo os o - 


o 


QoaB^B*8a)a2^:S*8c»SBfc:S*axa2^5*SaDa2 




aB^a<c:8GQaB^'B<&38aQaB>:S<b8(»aB>^<b8aoaB^ 

B^â«£38QoaB^'B«bSooaB^'â<b8aQaB^â«8aQaB^^ 


S^ 


^:â<£:8aQaB^€<b8a>aB^€<ti8»aB>âcb8aQaB^â<b 


»?« 


^<b8QQaB^tS«8(»aB^^<£:8aDaB^^<2:8aQaB^tâ«t3 8 


n 


*8«aB^:S*8aoa2^:Sa8aQa2^:S*8aQaB^5«to8« 


<J 


SjQ a2>_B*_Sja_al_^5«b Soo BB ^:5* 800 aB ^rg^Sao 8 

« ei fo -♦ wjso t^oo O^ 2 2 '*^^ ^"^ *^ôo ôs M f, fo ^ ujvo t>.o6 os M 



Intervalê in the Julian year^ Ifc. 



xcir 



TABLE LIV. 



Intervais from thefirst day ofone month to thefirst day (fany otker in the 
Julian year, whether </ 365 or of ^66 days. 





Jau. 


Feb.|Mar. 


Apr. 


May| Jun. July Aug. 


Sep. 


Oct. 


Nov. Dec.] 


January* 


365 


31 


59 


90 


I30 




181 


212 


«43 


«73 


304 


334 


Febraary 


334 


365 


38 


59 


89 


120 


150 


181 


212 


242 


«73 


303 


M arch . . 


306 


337 


365 


31 


61 


92 


132 


ï53 


184 


314 


«45 


«75 


AprU . . . 


^75 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


«44 


May ... 


«45 


276 


304 


335 


365 


31 


61 


92 


i«3 


153 


184 
153 


214 
183 


June . . . 


«14 


«45 


273 


304 


334 


365 


30 


61 


92 


122 


July ... 


184 


«ï5 


«43 


274 


304 


335 


365 


31 


62 


93 


"3 


153 


August . . 


ï53 


184 


312 


«43 


«73 


304 


334 


365 


31 


61 


9« 


123 


September 


123 


ï53 


181 


212 


242 


«73 


303 


334 


365 


30 


61 


91 


October . . 


9« 


"3 


151 


182 


212 


«43 


«73 


304 


335 


365 


31 


61 


November 


61 


93 


120 


151 


181 


212 


242 


«73 


304 


334 


365 


30 


December 


31 


63 


90 


121 


151 


182 


212 


«43 


«74 


304 


335 


365 



* The required intenral is found at the angle of intersection between the ver- 
tical Une drawn from one of the months in question, and the horizontal line 
drawn from the other. 

In leap-year a day extra must be given to thèse nmnbers after Feb. 38. 
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